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Survival 15 Che name of the game m this SMCiting 
si^ramble-ty|>e arcade game Fast machine 
code action with full af cade features 



H0f 



MUNCHER 



flE^ 



TARSHIP ENTERPRISE 



FruiteatingrnQHSterbeaCrngmazamunchmg 
C rea ture c runchin gsho&i:chasingf asta ma i\ ng 

Muncher! Fast rtiachine code, ma^e, racB 
and chase game. 



Soar thi jri the stars in this axciting new 
space snip simylation This new, advanced ver- 
sion of Startrek uses the f uii colour and sound 
facilities of the Spei^tnim microcomputer 



ZX 81 Arcade Action List 






ZX — Spectrum Software 






ZXB1 Compiler 


n 


£5,95 


Orbiter 


D 


£5.95 


Muncher tZX 81] 


n 


£4,95 


Ground Attack 


U 


£5.95 


Asteroids 


D 


£4.95 


Starship Enterprise 


D 


£5.95 


invaders 


D 


£3.95 


Muncher 


D 


£5.95 


Alien-dropout 
Starcrek 


n 


£3.95 
£3.95 


1 enclose a ctieque/PO for £ 






Graphic Golf 


n 


£3,95 


Please send me as indicated. 







GENEROUS DEALER 
DISCOUNTS AVAILABLE 



Name 
Address 



Send to: SILVERSQFT LTD. 
20 Orange Street 
London WC2H7ED 

PROGRAMMERS. Tired of working for nothing, send your programs to GILVERSOFT for a speedy reply. 



i 



1 



f 



J QYST 



I 



^fimipjiibk -iofiw-irc from: 
Abbcx Abenof I Axil 
SihrefBoft Qtiicfciih i 
NewGencnbun SvltwMi^ 
DK T^fonic^ intl more 





ZX Spectrum /ZX81 



FOR ONE JOYSTICK AND 

INTERFACE MODULE 



BUILT. TESTED & READY FOR USE 



* ^lO SOLDERING, inUtUcc mcrduk plui& inii> rear 
conneclor bttwttn ZX .-ind kam Fiek. Frmler efc. 

* NO SPEOAL pilCKJRAMMfNG, JoyiticJt I limyUtei 
cufiDr niDvcnicnl k^yi S to i tltfou^ intcrfice module. 

* IMMEDl ATELV COMFATIBLE WITH ALL SOFTWARE 
ujkriB iht ijrrow keys fof move men t. 

* TH'O JOYSTICKS connect vim one mrcrf^ct mutlylc- 

* EIGHT DERt:cnON. SELF CENTRAUSING ACTION 
with inicKral 'FIRE' bultun. 

* FREE ^VIOEO CRAFFITI* prnffim 4 full imtrumioni. 
IMPORTANT Utf mU not inwa^idaie ym^r Sinctair ^vof^ite. 
FflOM^ Mft/MftS/MiSS 



ADDRESS 



SENOC.W.O. To? A.G.F. HA^DWAft^, Dtc^tn ZXC 

26 Vin Qo^n f^actu Boflnor afcgit. wmi ^uiijii KJ22 9ev 



&TV ITEM 



JOVSTICK 



INTERFACE MODULE 



ZX Spncf Fy m Q Z Ki I QpLtti« tiCh 



ITEM PRICE 



?.54 

TTW" 



FiMAL tnr AL 



TOTAL 



iOFoniR] 




KUMA 



EDUCATIONAL. SPECTACULAR AND LOTS OF FUN 

SffSfD SAi fOf^ FULL O£5Cfl/Pn0A/ A D^TAtLSQf 
SPFC rfl UM A PPL ICA TiO^ SOf TW4 fl E. 
Thii great pfi^gram i« available now lor CI t.95 CVAT and P+F 
irtcludecl] Accir^s^ Bnrclav&a'd v^icofne. Deader ofiqurrpef mvpled. 
KUMA COMPUTERS LTD., 11 York Road, Maicfenhead. Btffcs. 
T.^liiphnn** r 0628 1 30B?7 T^^^k 84946 7 



Makemudi 

nic»e<rfyoiir 



More memor y for your ZX81! 



Hh ufiiqueti expindiblc IfiK RAM pKk 
The profe^ionally pfodyced 16H RAM Pack 
that IS expandable to 32 K simplj by 
plugging in our eitpans^dn nnodule. 
Start with IbK . eipaiNJ ialet to 32Kf 
Sol id [y built, attractively ctM6 to ht 
perfectly on to a ZXSl without wobble' 
Includes UD porter indicator 
The RAM pack that won t become 
redundant when you want more than 16 K' 
16K Expandable RAM,. .. £32 J5 
16H Expansion Module.. ... £19.95 



ixtuteAAM sr 



SBd 



More sound from vour ZX Spectrum! 

Echo 

Not onl» more sound but better sound and a ^Fde ranp of 

other facilities* 

Control Volume, and ad|iist tone of sound! 

Load and Sa^e without switchini leads" 

Audible cue facility lor tape programs! 

DIN compat4bklity! 

No additional powef supply needed" 

Attractively cased - look^ good 

- SOUNDS GOOD! 

Only UIM 
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STONECHIP 
ELECTRONICS 

"more ways to make more of 
your computer" 

DEA^ ENQUIRIES WEiCOME DcfavctywinuHilayi 
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CONTENTS 



Lottors 8M» I Illinium iiiiiii BNews . 

Spectrum 27 



Is sorneone out si ving the same 

problems as you? Whai doo$ everyone 
thJnk of th^ latest software on tht 
market? Has anyofi^ found anything 
about thetr machine That you haven't 
found on youfs? This is the place to 
took . , 



Better 
Programming 



Robert Speel has a new book out this 
month called 'Better Programming on 
your Spectrum and 2X8 V We presem a 
sneak pr^view^ 



Ir Raid 



Hcive an explo^^ve ttme on your ZX81 
with this program written for us by 
Stephen Or m rod. 

^-II.UMIi.-l.!Ui>i.lJJ:l.l 



Your '81 



Nick Pearce checks oui \\m tat^si 
software titles from the Sinclair stable. 
Oo they come up to scratch? 







If you thc;uLjhi the ZX Spectrum was an 
'aM singing, all dancing' micro, jusi watt 
until you see d in action with some of the 
peripherals ava^lab^e. You 11 almost 
believe a micro can fly. 



Sheepdog Trial 



Not so much of a tn^L but Guy Morgan 
definitely assumed you'd enjoy a tactical 
game when he wrote this pFogram on his 
ZX81, 



All the news from Sinclair Research, the 
ta[est software and hardware 

annn-u'^npn-ii^r-fcrs R*^3d It here first. 



Club Comer 



.58 



Another selectmn of user clubs 
dedicated to the Sinclair computers, 
eag^F for your attention and support. 



Battleships 



Machine Code 

Tutor 



Stand up all those who don t understand 
machine code. WelL don't just stand 
there - sit down ar^fl read this article! 



'^M1 t^^^^^^^^^^^*f* 



Anchors avvay. Spectrum at the ready 
and Ft's off to sea. A splendid adaptafiofi 
of the classic old favourite, from Jeff 
Hamilton. 



Stock control 



Keep your business stock in order with 
thfs fine program written by Neil 
Streeter. Although written for iheZXSI , 
there are notes on conversion to the 
Spectrum 



It's on the road lo WembJey with this fun 
listing from GL Maynard for you and your 
Spectrum, 



The Learning 
Process 



An educational package which 
comprises a book and a cassette as part 
of the (earning pfocess? James Walsh 
tskes a look and reports beck with his 

impressions. 



Clocking on . 



Got the inctination? Thgn, just type this 
into your Spectrum and thanks to Ben 
Rimmer. you'll soon have the lim^ 



Bookshelf 



Patrick Ca^n dons his reading glasses and 
pores over another selection of 
computer books for your library. 



fhtMrtta 



Machine code colour 
Graphics ~" 



Robert hrskir^e takes on tne cnatter^gmg 
subject of creating colour graphics on hjs 
Spectrum using machine code — not id 
Those of a nervous dispositionT 
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ZX Ct^punn^ i» |vublish«ilt U monihly on rhe fourth FrdAv «f ili^ fno^th. pLEtntiyTBd by: Argun Prfl«$ Sdl«9 It D^iSifibuliari Ltd. 1 2-^6 ("dyl Sira^i. lOOdCKi EC^A 

4iS. D1'247 8233. Prrftr«d by. Henry GarneTT Ltd RdEh«rnam. 

Thi contfenift ot ihi* pgblit^liqn incKH^ng ai 0nci«», d«itgnt. pl«n4. littwm^ aF*d prograrlBt anri aU cepv^>Sht IfWJ orhOT intetl*ttu«l pr&pfsrtv righTl fherinn b«lafng 

to Af^s SptCijHi$T P^bNc^lKjn^ Ltd AM Fights COnl«frMl by Ihf LOM ol Cppvl^^g|hE and ot^^r intelleGty«i pft^Wfty fi^htl and by wrrTuff Of iflTen^iflTionil CDpyr^^l CPrt- 

vtfitioni vfe ipQ^itiCBlly mw^fvwa to Argu^ SpKi^ltst Pyfattcatton* Lid Ai^y reproduciFDn n^qyiros ih#|iNQr wnttin ca^i*nt dI AfgvM Sp&tm\^*t FubiiCiitwni lid 

ArgifS SjHCdiMi fNibJicaiif}^^ Li<1 1 f i3 



TheHobbit 



You've read thi^ tipok, anct sein the 
film. . . now pt^v ^1^* computer 9ame 
on your ZX Sped mm. Phil Garreit takes 
us on a gutded tour of Middle Eanh. 





The f^rst pan of ii lea^ure by Simon 
Goodwin in which he explains the 
workings of his incredible diassembter 
listing for the 46K Spectrum. 




Horsing About ... 79 



Andrew Hasiem saddles up his 2X80 

with iNs horse-race game. 



Competition 



Your chance to w»n g librury of books far 
your Spectrum tibrery. All you have to do 
IS To tell us where the authors are . . 



into The Fourth 
Dimension ... 



If v«iu thought thai three dimensions 
were enough for a computer game, then 
join Phil Garratt as he delves imo the 

fourth dimension. 



Adding interest To 
Your programs ~ 
partone i 



Tim HarCnelL programming author 
exiraordinaire. begins a two part feature 
on how to make vour programs that bit 
more interesting 



on Target 



Tjj;.^:^^ P<3nell piesents a double bill of 
programs for your ZX8 1 ^ 



Asteroids Ahead. a 



Watch out iot the asteroids as you steer 
your spaceship through deepest space. 
A program for your Spectrum by Clyd^ 
Bish, 



user Character 

Set ... 



DelirsL^ ^ whali? r,cv% ^i:i ai characters on 
your ZX81, with a little bit Of heEp from 
David Mold, of course. 



ZX-CESIL 2 — 

part one . . . 



John MiEler begins his adaptation ot the 
educational computer language. CE5IL 2. 



■■'"'■'■i-?j'^j"'-'-''"-i 



Watch those numbers tumble in this 
game of chance from Mark Berke. 



Circuit Sketch . . .111 



The perfect program for the electronic 
hobbyist. An eJectrtfying listing for your 
Spectrum written bv GL Maynard, 



"«^^i">n!ff 



iia 



James Walsh compares a seiectton oi 
the latest arcade style software 
packages for the ZX Spectrum. 



Mastering Hiachine 
Code on Your 
Spectrum 118 



This issue. Ton I $huws vou ho>% to make 
music on your Spectrum using machine 



software 
Selection 



A eofiiptehefisive guide to the software 
market for the ZXSl and Spectrum 
computers. Complete with details of 
price, etc. you II also find a list af 
supplier's addressee- 



«Sc,THS' 



cfSSfAci* 



nc 



-n 






Machine 
specifications . .133 



A reference guide to the Sinclair range of 
products. It's all here. 

ZX CompulMig n conilanriy cm- th« look-aul for 
w«ll written artictas and pFEigfami II you thinl. 
ihal your tHorli m««1 our ilandardi, pl«iA9e l««l 
lr«a la lubmil ycKjr vtotk to ui fcK c sniJHJMrDtiqn 

All lohroitlad nialtriiii -i^hould tM lyfud if poiii 
tiAm: hflFidwnftan work w^il tw CDn4iflar0d. bul 
p4«aia u*B yOur riMalvil handwiiling Any pro 
giflmi lubmiiiMl itWuld tM Mi lad, Ji c«a«itl» oi 
■y^ui p^Df^fliTi eldh4 wm rtdl b« cofisid*r«d Ai pnd- 
grflmi. muii com* c:0Fnp4«IA wilh-i full v^pkanjli^fl 
0^ rh« OfwtKlilOn «nd. wrh*r* rHbvAnI Iha iriuie- 
tur*. Sp*Ciru]YS ^^frgriims itKHjId be BCEiornpflniMt 
wrth i» £AKi*fT* «i Tfio pfd^irini I which wil b* 
«i!utn«dl^ mi w«ll ftt ttM K^Hrig 

AH i.ybrrirtsiOr^i' wiA bv iic:kr>Qwl«dg«d nnd nny 
publish*^ i^oth wiii bfr p»kJ fof A^ compvntiv* 
Pi 141 Ali worti; iot confi4d*rBiN^n ilwuM b» ■vnt ip 
tM 0«pijtv Editor il out Chdrilnii Cm* Road 
■4drffft 
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M.C. LOTHLORtEN 

a prophecy with hindsight for all SINCLAIR owners 

BEWARE THE IDES OF MARCH! 

ROMAN EMPIRE ' ne prophecy miQhi be s bit late, bul then ii did not help 
Ju-ij:^ (irii-^et/ dn^^iVdy' Lale 0/ nof it is never too iaie lo discover the 
Challenge of Roman Empire, our largesi selling Spectrum game It will lest 
your generalshp as you build your afmies. and tight campaigns in your 
attempt to conquer armies m provinces of the Roman Ernprre This 
challenging game takes full accouni of troop morale, fighting efliciencies, 
leadership ability elc Three levels of play giving many hours ol satj si action. 
You may frnd you were bom s mere 2000 years too faie' SPECTRUM t6K 
2X81 16K. also DRAGON 32 




TYRANT OF ATHENS 
(ZXai and Spectrum) 

C^n you Syrv^vie long Qriough lotgf n Aihen^ 
ifjio irm mosl lesred slate hi the Mectner- 
ranean"^ train ifoops. tHjiid warships, figfir 
batues tiy land and sea ag^insi no$iiiie 
Greeii Stales and the v»sl l^^fSian Empire 
Man^ more- l^ttyres *n this, our o&sl s^i^ng 
yamHd {Dragon ven^on avapiab^e) 



SAMURAI WARRIOR 

(ZX81 and SpecUym) 

How lA^uid yoy hsvi^ i^irc^d &A a Sarnufai m 
1 3!h Ceniyty Japan'' Face challenges Itckti 
oilier SarTNjr^L gtve old to villages and resist 
attacks bv gfeups of mafaudinfl ban<t»t$ 7 
N^veis of pl^y a n¥>^i lascnaTing game Are 
yoy ^ syiv^vor pr will you commit niuai 
^uic tte'^ {OraQOfi Version availably ^ 



PELOPONNESIAN WAR 

(ZX B1 onJy) 

Sei during (ha greaf waf belweari Aifiens 
(yoy) and Sparia Vou rnust use Ml your 
resources o! troops wafsh^ps and 
diplomats ar^d your stryggte to gam the 
alliance ol Ihe olhfif neutral stales tK^fcirf" 
the linai bmm Thrt»u id^veis o! pisy. mstr l>c 
lions CDnia^n map ol Greece lor rtilot enca 



Also available WARLOfiD tor IX ei 16K (and DRAGON) set ^n i3!h Ceniufy Japan 

All games contain comprehensive playing instructions and they pfay difterenlJy at each level 

(where applicable) and on each occasion AH ZX 81 ne^d 16K Ram All Spectrum vi^rll run on 

16 or 48K PRfCES: SPECTHUM £5.50 ZX B1 £4.50: (DRAGON £§.95) 

ACCESS NO OR CHEQUES fKHD PO S PLEASE MADE PAYABLE TO: 

M.C. LOTHORIEN 

D&pl Z1, 4 Granby Road. Cheadle Hulme, Cheadte, Cheshrre SK8 6LS. 
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NOWOTNIK PUZZLE KNIGHTS QUEST 




For Either the I6K Spectf um or 
:^'K ZXt!tJ. thi& IS an onginiil 
iiiilkrifc fur anyone TtK 
s^rccr: hccomcs tht pl4iyLii^ 
l^..irJ im ifyiMnMKUy< pii/?:lc. 
M^vdbw fVMifrf tor fimtmEh and 
install I rdhpon^^i. Lt kjlicr^ ^ou^ 
levels oi difTiiiuky. The com- 
puiti brcukjk and fthuffk^ I 
iwi>-t;hy-iwQ coUmred ^uare - 
have ^ou the ski I) ^nd mental 
agiliiy to restore i(? "'Vtry 
addicfii^'" - ZX CompuCiiig 



ZX SPECTRUM 

Knighi^s Qucsi (4iiK) £5.95 

Nowotnik Puzzle (16K) £495 




A fu El- blooded advent ur-e for 
ihe 48 K Speclrum uimf split- 
s^een grcpkir pieiMrfB and 
a s<:tullm| I ex I window. Vau 
miiii find Merlin'^ lost irt-aiure, 
ball ling elvflh. scofpuni^, drnj* 
ori&: reiicut a prmc^i from llic 
evili Wizard of Trill ~ il go« cjii 
and nn* Over IZOIocationi plus 
a full En^uh command line 
scanner, mxhmt f&ded for 
r'j^l rfcii|tnilion. Truly 5| aie-of- 
chc uiri^ AKt> available for ibe 
I6K /XKI 



ZX81 

Knighr Ques! 06K) £4.95 

Nowainik ?\i?z\c & Other Diversions {I6K) £5-00 

ZX81 Adventure Tape (3 full 16K games) £5.00 



Tfc-w -w-ww^-w^j^ i. ^^^^ j'^ ^■^■w i. tm^m ij-^ Ozpi F FREEPOST EM463 (No stamp required) 

PHTPPS ASSOC! ATFS 99 East Si.Ep.om, surrey KTITIBr"^ 

-■- * ^^*^ ^ ^ rikjLjV^^^Xrii ijkJ Telephone 03727-2I2I5. 24hr phone service. 

Prices include postage (outside Europe add £].0O) per iicm. 
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SPECTRUM ADVENTURES 

SPECTRUM VALLEY 

Chotse yoyf chjracier Type careluHv BarbfliiftftS fKOvef Qutckly bul their fn«gic doasn't corm emMy. A 

Wi/ard^ Slow on iho draw ind slow to maiur^ bul live long iciough and gcoww wiw enough and your itghining 

SpecTdjTfi Valley ■§. a rea? time ^ame of adventure lafid survival. Vou fniy choose orve ot iivc chvrS'^tQf typoA 

to be voMt personal 'exsertsion or self to bat He jind put your v^its ^igai-n-it a numtMt of monstefs, f n^ irea^^e, 
fi|]ht n Thundftr L i/^KEl <n tbr 4irid cJp^rU O' lil^ VifiUA-y. conquffr a K^iik^ri in thr^ fakee g.urJ'Oyndjfig rhg dr-djd 
Temples of VNagrOfH or cauterpse a Wraith i-n ih^ Black Towef . Irii lactjiv^ oui xhe fantasjas yqu'we dnly da.r^ 
dr«am at>OMi BUT BEWARE mo«« die ib^n liv& IQ te^l 1^ tale! 



ADVENTURE SERIES No 1 

THE WHITE BARROWS - Program approximately 8K 

Sortiev^he^e amid tti-is ma/n of burial chsmbefs lurl^s an Evil Sorc^Fcr whorn ^ou need to tfsp. TfOub% is, be'^i 
pfotecti?d: hy Trolls, Dwafves, Serpents and theottasional Dragon or rwo' Your mitgic StsH wi^l block the tunnel- 
to prevem Nm escapir^g „ ur>less. that js. he outwits you 

A f^al brain: t^sler, White BarrovMS re^uir«s bolh bram^ arid brawn from rie play&rs. Ms n^ good just hacking 
jrtXir wrty through th$ Ba^ro^vs and hoping Ed fall pvff ihe Sctfceter. Eventually yim'W m^lA Dragon - and They 
don't hack easiiy^ Vou ii rieed all your cunnrng and strtn^lh to survive ihis one lof long. 

Omyf^SO ALL WCi US^V£f 

CONQUERING EVEREST - Program approxtmately 11K 

So, you thMik ciEmb+f^ mouniairig i& all about ^fartvbling over rocks? This superb piece of programming will 
soon Eihange all thai' 

You are m charge of an eispeditKin comprtsmg IB qiimbers. 34 Sher pas and 40 Poners. There is tood, tents 

and ffQuipmerkl fof JN, including tHe oicy^n you'lli r^eed as yOu rvea^ lh« summit. Troyl^e is, it a^i starts a I thf 
BOTTOM Qf the mountain and you have to 9et it akl to the TQPi E^ch touta upward must be fofced and any 
camp you make rnust be properly supplied, otherwise ihe expedition members will retrgai down the mournam. 
Tha monsters in ihis gan^ a^e avaianchtis. starvation, giorrns and yirorst of all, bid planningi A r^ili thinking 
person's advffnture, Everest wi^l test your s^itl and forward p^ann»ngi to ih? tjmn. 

ONL y £6.30 ALL tMCL USiVBf 

OH BOTH MASSiVf ADV£f^TUF£S fOR fttSSALL mCLt/SiV£f 

ADVENTURE SERIES No 2 

CELLS & SERPENTS - Approximately 11K 

Moramqn&tets than you evei il^oughi cyuiti s.: USi.ruj yor keyboard. Wander The hiib m search of gold and ^fory 
but b& vMy. vwy c«raful where you tr^d'i Thtre are things here that make youf wildest nightmares look hke 
Jufie Andrtiwt. Farncy meeiing a Mind Fiayei for example? Or shaking hands wiih an Asmodeus maytM? S Vou1i 
only do tKai onceM Treasure is here to b« found the hard way* 

3«e how good you really s re at Acf venture with this prai^ticaUy unsurvivable taniasy. Not tof ih« taini of h^a 
or iim $kmt ol kwotei. 

ONi Yf$50 ALL WCltJSfVn 



STOCKMARKET - Approxfmatelv 11 K 



i-,^T 



iff Tfy «hrs one for a cKingo. Conien<i with 

•i^jitimt ly^nk nvanagefm amdl consortpum 



There 3re other ^a^^ of makir>g money Ihan Ijashing l rnh-. im rl 
a lluctuatmg ecorKKny, i^k mv^tliga-Tions, bul^^sii iir>p4iiii.-ii: 
lakeoviifi «i you try to maNe your Firsi millkin. 

If IS deddedlly diHiE^uH and definitely compiilsfve A must lor all rhof^r r spur my financial wifafdi, boiH young 
and oM lasy to ptay but harder to beat than a OraQOn. Up to sik players can lOin tn too. 

ONL YfSSOALL MCl UStV^f 

OR SOTH GAM£S fOR i:n4&ALl fNCLUSiVM.^ 

All tap^s available for 
Spectrum 4flK 





: t I ^ t t ± * * i 



I P\e&m send me tapei s) of 

i I$iate which tape is requiredL 

! I onclo«e my cheque/ jXJSiai Or<ter/ Inter nationet Mor>ey Order Idelete as necessary) 

[ fof Imade payable to ASP Ltd* 

j Of Oebii my Access/ Bafclaycerd (delete m necessery)- 



I t ■* m % m * t ' 



! Pbaw use BLOCK CAPITALS 



I Name ItAr/M^} 
1 Address ■ , H »» 



Postcode. 



Signature ,,,,«,,,,,, Date 

Pleaw allow 21 _da^ lor^fUvery^ „ _ „ 



M COMPUTING APWLMAY t9e3 



i 



WELCOME 





Hello there, glad you could joiri 
me tor anothei ZX Computing, 
as usual Slacked with informa- 
tion tor your Sinciair computer. 
In this, <mf sixth issue, there 
15 the usual mix of programs for 
your Spectrum, ZX81 and 
ZX80. covering a wid^ range of 
intefiists such a& business, 
domestic, educatiortal, games 
and utilities. There are afeo ar- 
ticles and programs spectfically 
written to help the beginner 
master the art of progfannming, 
and others to further develop ^he 
skilis of ttie eji penanced Sinclair 
user. 

Jriside inf ormation 

Before vou start flicking through 
the psges of this magazine to 
savour I he contenis^ let me first 
whet your appetrte. 

As more of you are flexing 
your programming $kjll:^ pn your 
Spectfums. so more o' vou flre 
5endi:ng in your programs for 
possible pub! ideation in ZX Com- 
puting. And I'm happy to s#y 



that the standard sel so far has 
been very high. This is more 
than borne out by pfogr^ims 
such as Circuit sketch by G L 
Maynard and Battleships by Jeff 
Hamilton. 

I am also pleased to include 
the f ir$t part of a t>iAro part article 
called Spectramon. This article 
introduces you to Simon Good- 
wirr's incredible disassembler 
pfogram for the ZX Spectrum, 
the fuK listing of which will ap- 
pear in the next Fssue. 

Of cour^. that's not to say 
that the quality of ZX81 pro 
grams has in any way dimini- 
shed. We are including some 
strong programs for this com- 
puter includ^ng Stock control, a 
hne business listing vi/ritten by 
Neil Streeter, which could 
benefit any company; and 
Sheepdog trial by Guy Morgan 
and A^r raid by Stephen Ormrod 
for a bit of fun. 

And for all those would -b^ 
machine code master Sp Ton! 
Baker continues her e^^cellent 
series on getting to grips with 



machint codeon your ipecsrgm 
wilh some hi^nts on making 
music r Also, Mark Wenham 
deJves deep into the mysterious 
world of machine code to bring 
u& an easier method of making 
sense of certain instruCtiOns. 

As usual our reviewers have 
been up to their necks in the 
latest software arvd publications 
for the ZX81 and ZX Spectrum, 
and their reports are incfuded 
within these pages, AJso, lurn to 
the news pages for what's new 
in software, hardware and com- 
puter club f and. 

speciality of the 
House 

This issue contains a couple Of 
specml features which I hope 
Will prove useful in your assess- 
ment of the ZX market . 

The first i^s a brief guide to 
hardware addons (or the ZX 
Spectrum. In this feature ^ our 
review team takes a quick Fook 
at the various pieces of hard- 
ware, complete with details of 
operation and ease of instalia 
tion. Although, it had been in* 
iti^lly planned to include key^ 
boards in this feature, there was 
so much hardware available that 
to do the keyboards justice, we 
will be (ooking at them in detail in 
a forthcoming issue. 

Our other special feature this 
issue IS the Software se led ion. 
In what must be one of the most 
comprehensive guides to ZX 
software, you wiil find the titles, 
names of the publishers, 
amount of memory required to 
run each program, and the price 
of the package. There is also a 
Ust of the supplier's addressee 
so that you can make further en- 
quiries. 

contributioiis 

We are at ways on the lookout 
for good programs and articles 
tor future issues of ZX Com 
pufing, and where better to look 
than to our own readers, li. 
when reading through the 
magazine, you think you can 
write programs as welL or better 
than, our present contribute rs, 
then let s hear from you 

All cOniriEbutiOr^S are, of 
course, paid for at very com- 
petitive rates. So, if you've got 
your eye on a new ZX add on or 



you d just Ipke to supplement 
your pocket money, get writirtg' 
It is vita I , t houg h . that all t he pro- 
grams you send to us are totally 
original and r^t 'borrowed' or 
'adapted' from other magazines 
or books. (When Tim Hannell 
was Sitting in the Editor's chair, 
he even received origmar con 
tributions he himself had written 
for his own booksM 

Any kind of program (busi- 
ness, domestic, educational, or 
just fun) wiU be welcomed, but 
particularly those which use ZX 
BASIC in clever and effhCient 
ways, or those which emp^oy 
certain routines which can be re- 
used m other programs. 

Program iistings are vital 
along with a clear explarration o1 
how the program is con- 
structed, what it does and what 
the user can expect to see once 
the program is RUN la screen 
dump IS particularly vatuable m 
this respect)- When submitting 
Spectrum programs r it is very 
important to remember to 
enclose a cassette of the pro- 
gram as weil as the Irsting, as 
this will aibw us to check the 
program before publicaticn. 

Lastly^. 

! w^sh you many hours of enjoy- 
ment with this magazine, And 
with that, It's now time for you 
to switch on your computer 
system and get down to the 
serious business of making the 
most of your micro with ZX 
Computing, 

Roger Munford 
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^ Sound advice 

Dear ZX Computing, 
WKh regard to our program, 
Time-Gate, for the 48K ZX 
Spectrum, we have had a 
number of enquiries from cu$< 
tomers telling us that the pro- 
gram crashes once LOADed. 
Thia may well be a fault on the 
ZX Spectrum and the way it 
deals with sound in machir^e 
COfte roulkifls, rather than any 
fault with our software- 

Thus, with each copy of 
Time Gate, we are including the 
following paragraph as part of 
the instructions: 

'The programs should RUN 
automaticBlly once LOADed- If 
the program LOAD; then 
crashes, ihan your Spectrum 
may be at fault and should be 
returned to Sinclair Research for 
examination, If this is the case, 
the crash will usuallv occur im- 
mediately, but on some 
machines, problems may only 
appear when they warm up. 
This problem will not generallv 
show upon programs written in 
BASIC Of small machine code 
programs which lack sound,' 

Yours faithfuHy, 



Qukhsilva, 

92 Northam Hoad, 

Southampton, 

SOZOPB. 




Extra, extra 

Dear ZX Computing, 
I have followed up your modi- 
fication ideas for the game 
'Swappo' as published in the 
first issue of ZX Computing. 
Here is a program listing of the 
Of iginal program plus my modifi- 
C»t>nn4 

My lowest score for this game 
ts 6 
Yours faithfully. 



Msrk Cotton. 

Homcastia, 

Lines, 



1 

X© 
30 

SO 

&0 
7D 

90 

^T 

110 
120 
130 

^15 



LET F$s" '* 

LET >: = iO® 

L IM R(S} 

FOR Z=l TO S 

LET flsINT (RNt'*9^ +1 

IF Z=l THEN GOTO 3^ 

FDR <J-1 TO Z-1 

IF R £U) -fi THEN GOTO 

NEXT J 

LET rt f2> *A 

NEXT T 

LET B=i^ 

PR INT RT 5.5; 

FOR 5=1 TO 9 

PRI^^^ r fs> : 

t*lE>CT 5 

PRINT 

PRINT "ENTER NUMBER 

MOVE " ; B*X 

PRINT RT 10 ,0j; ■* 

INPUT J 

PR UiT jhT 3 - o : " 



30 



ER TO REVE 



SS0 
S60 
2-?0 
25 

e©7 

290 
395 

310 
330 

33 £5 



IF ^Kl OR J>9 
LET K= (-J + 1J ,/2 

Z=l TO K 

R ^R ( Z J 

R ( Z? =R (O + l-ZJ 

R ( j + i-z:» =fi 



THEN GOTO 21t 



GOTO 9*7 



&; -El^SES^g@-' 



L_ET 

LET 

LET 

NEXT Z 

LET B=6+l 

FOR Z=^l TO 9 

IF R i(ZJ I >Z THEN 

NEXT Z 

PRINT AT & 

F R TisfT RT ■ S ./C " IT T LiL<r, v OU " 

MOUE3 
331 IF S=X THEN 
jSS if B>X then 
S*=tC' LJCK" 

335 IF E=X THEN PRINT &T 
JUe5T SCORE* . . . , F J, , X , 1$ , X 

3I>6 IF E<X THEN GOS^UE St^tC 
j37 if B 4 =X then print PtT t? 
_'IuJEET &CGRE " , , . ,F*,X 

336 IF bVX THEN PRINT PjT O^S, *'i_ 
J WE ST 5 CO RE " .. .. .. . F J , X 

339 PRIf>JT RT 20.0:"PRE:o3 Rf4V KE 
I TO ITRRT RGfilN" 



IT 

GOSLIB 
PRINT 



&00 
AT IB. 



©. 



& 



34.CI PRUSE ^.E**^ 

34 1 t^PINT RT 5,5.^ 

■ s ,(?. •■ 

■■ ; RT 10 , 0: ■* 
3SO PRINT AT S"©.©; 



H 



360 
500 
505 

S10 

UEST- 
520 
530 

54.0 
500 

iAE. R3 
■IE'" 

&20 INPUT 

S-30 C-LS 

S4.0 RETURN 



GOTO 10 
PRINT 
L ET X =E 

PRINT ■•YOUR SCORE IS THE LC- 
."PLERSE ENTER YDUH N^ME" 
INPUT Fjt 
CL5 

=^ETLtRN 
PRINT 

YDLlR SCORE IS THE S*^ 
PLERSE ENTER /OUR N*^ 



1$ 



PRINT 



The program li^tinf of iht 
Mark $ itiodilicpiion^. 




ipn^^tt! n Q^ cw 1 



Anyone for 
bridge? 

I wonder if any o( vo^'' feaders 
couki help m# with a ZX81 prc- 
gr^rnming problem? 

I am in Iha proce^^ Of wrrting 
a bridge program which will 
illow th« playdt K^ bul arict play a 
game of bridge agaifist the cofn- 
pyler. The problem aNse^ as 
follows 

It i^ e9$y enough to FFl^tm^t 
the computer that if foyr people 
play, say, the 2, 3, 4 and 5 of 
Spades in a given trick,^ ihe b w4l 
win becnusd it is the highest. 
Wh^t IS much harder is tO 
organise mailers so that if the 
players ptay the Jack. Queen, 
King and Ace d1 a ceriain suit 
Irepras^nt^d by J. Q. K iiiid AL 
the Ac& will win the hand. In the 
language of Sinclair, seniority Of 
letters are in alphabeticel order; 
thus, Q is gteater than K, K is 
greater than J, and J i5 greatof 
than A. 

What is required is a machir^e 
code rouline which will re- 
arrange the alphabet in such a 
w ay tha t A i£ greater t h^n K . K is 
greater than O. and Q i$ greater 
than J. Because the 1 is the On- 
[y card wrth two digits, this also 
needs to use a separate letter 
(with suitable seniority} to 
denote it. 

If anyone is able to help me 
with thi^ problem, I would be 
most grateful- There are. of 
course, many ways around this 
problen^ other than re- arranging 
the alphabet, but they take up 
rather a lot of memory sppoe -- 
can anyone help? 
Yours faifhlully. 

R Wheen. 
London W11 . 




Checkers cheating 

Dear ZX Computing. 
I've only had my ZX81 for three 
weeks now. but ss soon as I 
bought my 16K RAM Pack I 
tried your 'Corner checkers' pro- 
gram in the October /November 
issue of ZX Computing. 

I decMed to srt down and 
write some additional lines to 
prevent anyone cheating. Here 
i9 an explanation of what the 
program does. 
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Line 7062 - Only aHovvs yoii 
ID move on@ o^ 
your pi>«c;«s. «nd 
Onty to an«mpty 
square. 

Line 706 B— Allovvs mov«sof 
on« squaf e only . 

Line 7066- Pro Nb re !i moves 
of more than two 
aquares- 

Line 7076 - Or^ly eMows 
movu of two 
s<|ii«nsjf they 
■miltgitimate 
'coptura' moves 

Line 7 1 39 - Nec«$S»ry to 
return ffom the 
subroutinen but 
delete line 7900 

Here ts my additional pr£>grdm. 

7062 IFAIA) <> HORAfBI 
<>E THEN GOTO 
7200 

7064 LETQ - ABS(A-BJ 

7065 IFQ = 9 0HQ=n 
THEN GOTO 7070 

7066 IF Q > 22 THEN GOTO 
7200 

7076 iFQ >11 AND A 

((A^B|/2K>CTHEN 
GOTO 7200 

7199 RETURN 

7200 PRINT AT 0,6; 
" CHEAT 

72 to PAUSE 10O 

7220 PRINT AT 0.0: NOW 

TRY A LEGAL MOVE 
7230 PAUSE 100 
7240 PRINT AT 

0.0;" 
7250 GOTO 7010 

Thpnks tor an entertaining 

magazme 

YoufS raithfully, 

Stephen Green. 

Lenwade, 

Norio*, 
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Redesign required 

Dear ZX Computing, 

I mink YOU mav lind !lift tslteW' 

ing interesling. 

I recently bought 9 ZX61 
and, alter about ^ week, I 
splashed out yet more cash on 
what I thought was the best 
looking RAM pack, the Memo 
tech model . After a number of 
'phone calls. I found one in West 
Ealing and I vwent and bought It. 

I got home, powered up the 
micro wfih the new RAM pack, 
and all I gel wes a picture 



covered in small rapidly moving 
dots. Twice I returned the RAM 
pack to the shop where I bought 
ft and each lime got the same 
pjclure. 

Evantuelty \ rang up MemO' 
tech in Oxford and spoke to a 
' Technica I A d vi se r ' who told ni# 
that the strange display w^s du« 
to A redesign by Sinclair Re- 
search in Alovember 1982 H# 
then lold me to send my RAM 
p^ck beck to Memotech and 
they would modify k to work 
with the new ZX81 s. 

I just wonder how mpny peo- 
pie have had a ZX6 1 for Christ- 
mas whrch was built after Nov- 
ember 1 982 and are having the 
same problem. ( think Memo 
tech should say something 
about this incompeiibility thus 
stopping people like me from 
spending a fortune on transport 
fares to get one that works. 
Yours faithfully. 

G Shnckleford. 
East cote, 
Mkldiesei^. 

• f h&d word wnh & spokespet- 
50rt from Memot&ch ^s sooo &s f 
feceive<f Ihfs ierfer and was fotd 
that I he problem wffh the 
redesigned ZX8 1 &nd 
Memofe^h RAMp^ks hss now 
b^eri overcome Memotech 
]^^^ou/d ftke to offer therr 
apofogt^s for the mcorfverjtence 
to eny of thmr customers and 
wout^ suggest that ariy RAM 
pecks in need of modifkation 
shoufd te sent dkectfy to their 
offices. The address to ser^ 
your RAMp&ck to, shoufdit be 
incomp^^mie to yourZX81\ fs: 

MeriTolech Ltd^ 

Wnr}ey, 

Oxon 0X8 6SX. 




The bugs are 
biting... 

Oear ZX Compyttng. 
f would like to advice you of an 
error in your Oct/ Nov 1982 
issue of ZX Computing. One of 
the lines of 'Ground to Air 
Missile' on page 41 was wrong. 



Line 14 should have read: 

1 4 LET V ^ Y + 12 = VAr V J - 
(X^VAL''0''J 

Hope this has been of help. 
Yours faithfully, 

Laurence Buckley, 
Couniy Cork, 
Ireland. 



e» 



And again... 

Dear ZX Compuiing. 
May I draw attention to an ap^ 
pe re n t mistake in a n art icie in t he 
Dec -Jen issue of ZX Computing. 
On page 106, during an arti- 
cle on boafd game^. my ZX81 
does rH>t s^erti to realise it has 
k^il a piece unless I insari a line 
stich as: 

71 32 LET AinOMAI +B1J/2I + 
{A2tB23/2| -:CaDE" ^ 

Everything else now seems to 
work OK 
Yours faHhruly, 

B W Youngs. 
Stone sfiekJ. 
OK^qrd 




Out of metnorY 
error 

Dear ZX Computing, 
Could you please tell your 
readers about a problem which 
c^n arise after usfng a machine 
code pfogram on the ZX Spec- 
trum, 

If you attempt 10 LOAD a 
reasonably Eong program im 
media t ely e ftenvards . I he title \% 



printed onio the screen. >ol- 
kiwed by the message H out of 
memory, OV. If the program 
does LOAO, It may crash wilh ^ 
similar message when it is being 
RUN Machine code programs 
usually leave the Spectrum with 
the system variable ftAMtop set 
to a relatively low value, Even 
after pressing New and Entef. 
Ihe machme stiti believes that it 
is a 1 OK or 1 ZK Spectrum. 

The simplesi solution \% lo 
turn off the power to tfw ZX 
Spectrum after RUNning your 
Cfke»&. Space invaders or Gulp- 
man programs. When you turn 
the machine back on, the com- 
puter wii once more have 1 6K 
or 4SK of available memory. 

Aiternalively, use CLEAR 

3Z599 or CLEAR 65367 to 

reset RAMiop, depending h of 

^ course, whether you have a 1 6K 

or 48K 2X Spectrum faspective- 

This problam may well cause 
users to believe that a cassette 
or perfectly satisfactory soft- 
ware product is faulty Ideally, 
there should b« a warning notke 
on commercially available 
n^iChine oode programs poin^ 
ling out that after their use» the 
ZX Spectrum wi^l be left wHh 
temporary amnesia. 
Yours faithfully, 

Jeff Warrren. 

Celpac Compijier Software. 




Fantasy isrand 

Dear ZX Compyting^ 
( must inform you of my suc- 
cess! After only four days of 
playina fi^nxst^^ Garner /o? 
more particularly, side two of 
the cassette from P»ion Soft- 
ware - Sorcerer's Island I. I ac- 
tually managed to get off the 
island. 

As I played the game morer I 
seemed to lose the urge to gef 
off the island and accruiired a 
need to explore and map the 
area insfaad I have met the 
Dwarf King and the Grand 
S or carets and anplored the 
Dwarf's underground kingdom 
an-d the Sorcerer'^ castle Isitu- 
aTed to ihe left and right of the 
lake respectiveivi Ihaveachiev 
ed the rank of master bone 
grade two I which is higher than 
grade one) mainly by fighting to 
get cash, bribing and resting fre- 
quently (which gives you back 
the valuable 10 life points you 
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th^S6 pdmlttve' mttfyrts 
Yours faithfuHv. 

R A and S J Hodge, 
Lofidofi^ 



k^m ftt&ry tirn* y^u movtK 

I found th« game very absor- 
bvvg. and. as t probably spent 
more timfl an th« gurriQ than 
yoyr fevi«v^ef , Hick P^arq«. can 
I oftflf Ihfi following hint: when 
vou leave iKe Dwarf's kingd^ofn, 
aik for inform at kin' 

I think thai more in formal ion 
on lh^ inl^y gafd qi the tape 
wouW h^ve been welcome as I 
fourid most of the ganr^ had io 
be bamed by trial and error 

n^xt tim«, Psion, more detail 
on Che faniaiy games, please. 
Yours f ait hfuUy, 

John Shiali. 
London H 1 9 * 



Fantasy isrand 11 

Dear ZX Computing. 
I have jiist this evening fBBd a 
review of Psion's Fantasy 
Games cassette in your m^ga 
lirve. I found the review well- 
writte^n and I woukJ like to re- 
assure enyone who may have 
doubts about escaping from 
Sorceref's Island' that it is in^ 
deed posiible 

I woukl not like to give away 
the see^rets of this work of art 
but for those in despair. I woukf 
like to offer a number of tips 
without giving the game away. 

First, watch out for what you 
are carrying arKl anything that 
you may oome across- The 



names of these items may s#em 
wierd and have little maarhing, 
but the right it erti^ are important 
and the names can provide 
useful hints as To their use Also, 
watch out for the Balrog, the 
King of Dwarves and the Grand 
Sorcerer They are not what 
They seem and rf treated in the 
right way can become invalua- 
bte aflies — however, treat them 
wrong and you will find ihem 
formidable foes. 

Last of all you may travel 
over the areas marked out as 
water given the right a$$i^tance, 
and when yuu cOm« scrOSS the 
Ornate Golden Door, you are 
fairly near the exit. 

I feal that knowfedye of the 
abOv# f«w points shoukf assist 
any weary, frustrated adven- 
turer in leaving the island 
without giving away too much. 

Thank you. Pskin, for your 
Taniasy Games'. I thor- 

oughly enjoyed myself. 
Yours fait hi uty. 

Michael CarmlL 

Wexford, 

Ireland. 

printer problem 

Dear ZX Computing, 
Could any of your readers assist 
me with a problem. Can the 
ZX&1 Printer be u$ed with a 
+ 12V and + 5V supply instead 
of the + 9V and * 5V supply^ 



My ZX8 1 has ba«n much ex- 
panded, and the •«- 1 2V is 
needed for the RAM The ZX 
system I now have has become 
very complex and I would like to 
avokl the need to dismantle and 
install yet another regulator. I 
have written to Sindair Re- 
search with This question but as 
yet have had no reply I would 
much appreciate some help, as I 
am not happy using the printer 
untl I am sure it will do no hanm . 
Your faithfully. 

K Graham, 
filackpooL 
Lanes. 

A touch of the 
wobbles? 

D^ar ZX Computing. 
Having bought a ZX61 with 
1 6K RAM Pack lor my 1 year 
O^d daughter six months ago. 
We have both suffered growing 
annoyance and frustration with 
'wobble' and program crashes. 

Hearty laugh ler ensued on 
reading the various suggested 
remedies in last month s edition 
of ZX Coimputing. 

Opening the RAM Pack and 
prteing the circuit boards ap^rt* 
SkHted usase of 3/16^ hard 
board! 

The price ol 20th Century 
technology^ 

However we stifl intend to try 




The winner... 

Dear ZX Computing, 
I fell I had to put pen to paper 
after I read f^ick Pearce's review 
of Bomber', a software 
cassette from Psion 

tn his review. Mick Pearce 
said that 'it is piobably im- 
poss Me to complete ly ob Nt erate 
the city'. Well, my record is 
1 .010 points, which mean$that 
I have destroyed nearly five 
cities. 

And. better than that, my 
brother is unmatchabta wKh an 
unbelievable »core of 2.632 
which is nearly 13 citie$ des- 
troyed- AM these scores were 
achieved at speed nine. Our 
record for speed three h 588. 
Youfs f&ithfuUy, 

Narinder Sahota, 

Vyarley. 

B^^mingham 

Spectrum 
suggestions 

Dear ZX Computing. 

I'd like to lake this opporiunfty 

to suggest a couple of couple of 

tips and ideas for the ZX Spect^ 

trum. 

The Spectrum can write to 
flea (or so the manual say si and 
indeed, without the Micro- 
driven, that statements 
PWNT #. etc. can $tiH be used. 
For example, try PHIIS^T #2: 
" Fred " . Vou will see thaT chan- 
nel 2 is the top half of the screen. 

Now try PRINT P3;|state^ 
menti or LIST #3: (line numbeit 
and you wilt see thai the chanrwl 
3 is the printer Thus, the two 
enamples are equivalent to 
LPRJNT|$tatomanl) and LLIST 
iline number). 

Finely, channels and 1 Ithe 
same channel as far as I can telli 
is the bottom half of the screen 
Thu5. PHIMT tf 1;[stBtementJ 
points a stetenient to the bottom 
half of the screen - 

I ho[)e you and your readers 
find this in 1 0f matron uaelut. 
Yours feithfully. 

John Miller. 

Farifi^on, -^ 

Portsmouth. 
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ITIOOKS NKE BUT WHAT 
THE HEU CANI DOWrTHir?- 

lOforttw high r«cMitl9ri screen. 50 
ACrv#n. 

wth tnwe at vowr dsposai vou car»0Un rrattkaHvarrv Qrapnlcs ennt 
out ro pro^rdm Into vwx coffipawf. 

mel«fwesoiiitkOii^i0T grlcfcifwwsevfiYone of ttw45.0G0 piKeH" 
iVerf me ^ntnted. E«rv or* wim its cQ-qr^rvtv numuen. imj ^vm 
vtajw x yf no iflifipWQpwwrTOO<Ww.^iOT.QftC^ 
on In Jiivpo^itictfi or Kfvef^DuiK»ig uc) oraprnicdrawrtflDt. cturtt. mapt 
in rxt JitvttTing wfttiwt ttw compiicstiomof ouess?wofii. kncewr 



NOW WHICH KEY DOIPRESS 



Ever fc)r9C3crtn wiiicti key m prK% wntn piayiiig 






iHKctmterfi 

me rwmAi ch^^T tr PRWfT grtdf on tne odHT iwi^ 
bie «»crtl€ atxxjt P9\m AT TAS. PIWTOVER, SCf»Ni StK) INK PAPSI ^M 

direct a>4nfiriJtk3fi wttn PtOT , . . yoy see every 09^ 1* pf iniwi on fttgh 
qmitv tni^na i^aper Jct^Jl to Ou«rtvy on to JlluEcr at fom hn6 wpf 
orc«H3n»iute 

And ttwre? art«fT*roofius. txciwieeidicnoecontaim 3fl Uiir^ 
flef knaUfe grids - 1400 £Mr |t*# 

Wtth SO Da9« Of PU3T Qrfcm. 54) p*0« at MMT gnds 2«)0 u*W 
dennictt Of ws, afetof co*oiw pens^a prmted piml RuLER andoyr 
agggtOfftrgf demOfsrOqrarm. iri THE SST VAiurf IN 7K GRAPHICS 



..J^^ii^i^^ 



00 you su«er from J m^nd^»9Q»r« m*ii ctf pfogramnfl^ 

DO vou wn^ prcKarants mat uw orffer^nt keytto p*f1h»wi vanous 

f yncticns'^ If w. we ita ve J u« ine ti^i ng f or vour iK SPiCTRUH. 

A p»ci of Prlntn-Fiotter KeYttoam Dver^vi. 

jyrst wntetrK fancticHicf tynctiprrti yn-fler ejcti iwv vou prD^ram jnd 
iteeij tfi* ovwriav to tne rieKt Bmevmi Pi^ tf* ^ '^ ^ 
o# course tnere s iocs of owre uses you mn mc fof our qvirlays. user 
defined cturarteri. itevtnafd scannen, mattiemaOcar o rogrj fm. 

DusI ness UW5 — to fume Just 9 few. 

And ttm nt oeffecttv onto vour itvidard zx sAcmPH ee vb^ud 
eac«iOvn>Tlt[iil4fttAd>irmtfwcui%orniov^^ k«Y diirectlamjrKt 



iMnfi roQiii ivpfYsgranifiiifie vet 




"^"^^ 




»» 1 DON'T BEIEVErr!" 

Ftveromof OUT PfltrrTO PftPtR win only cost yoti Eia 95 And voii wiJi 
ea(n 1 greK deal moref n prutti oeauttfuj ly . tt t ret too triKX. 4t ^ not too 
y^inyjMnt ti btack - rni orev it actual^ tess tnro^ 
Ice lor younetr. OntYtid.ff for » roti$ Beware of expcfiihffi imilitionfl 



"ZXBI GRAPHICS BETTER 



Diuippo^nted wm>2X81 GraiMilpCt^ PemacH vmnaven t eMOtoredttw 
vast possibiiktiei 

Why iKM ^nvett in a »si jOfTTBR. RLM and our wue 1X91 crapmct 
{>fOgr^mming m*de ea?¥ ? 

T^» XJTTEK a * i£» pwe iMd Of P«j*^T Qflm and PidOT ^tes w^^ 
fiumoifed ^a^^|rtfc!«t^ Tiw FMi is » re^irtiiwe m^ 
polyester ventoti of the pridt wtricn can be drawn-on and used »cpiri 
KiiaifdrdVinv^fnQafwifwvfnis 

Ttw ^4 pa9e fiji I coiouf guN^e wilt snow vou Kw to iM ttw JC^^ 
Blii m Orodiic^ piffect tew fe«>iytion flf^^ 

^ fcop scMMUig. Get a set nowi 
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"WHERE CAN ICETTHEM? 

POST now or c^ll at oneoi our retallersi 
PostcoPrmt n Plotter Products I9eorougri 
High SL, London SE15S£ 



tK iPf CTflut^ KEvgOAHr&ovCBLAYS ^ t? ?sperdact 

71 IPf CTi?^M rsFwO CA^SEFTl ^D 9Sp each 

ZXg 1 JQTTER FADS w 1 1 W Mfh 

^Sflil OfiAPHCS PVQGBAUMiPtC CUtOE i^£t^«acri 

niarne,,--,,»^.^-...,^.,,**,,.»*„.^, ,,,»*,,.*»», ^* tenhttanceenciMed Please tmimicAfcf^ij' 

.^^ aarciJvcardJVtta- Mastercard ^*D 

Adores^: ,,.,.*...„».,*»,^.^.,,„,„,^,,,,,,.,„,,,^,,.,, 

.>..***-***..,.,....,....,,,..,.„,. _„, ,. , Pieo^notf i^H:eoiif»redtnttudtvAT Pi^for 

«..„„„,,.„„„ .,*., ....B.^ . .. ...... ^ Ovefwwofdef piea»aflfiiiH*of MWittonai 

SurfaceiAaii 



iNKi can f## dnd du ^ mo^c at our cifQiapRlit 

•hiff^ Mir rd 1 5-t rvarn Jin ■ 

Micivwafc aeicKctpi 

WfWrvi iMkiticHK cLopfchsn f C 1 1 

^vnofiattcfncKJirf st^Kff EDafwen Lanw 
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Better 




programming 

A book entitled 'Better 
Programming For Your 
spectrum And ZX81' hit 
the bookshops last 
month. Here we give you 
a sneak preview of two 
of the programs 
featured in this new 
publication written by 
Robert speei. 



Although th6 two progra^i^s 
featured here are both essenviat- 
ly games programs, the book 
also contains several more 
serious programs. The text 
begins with a !ook at Spectrum 
colour and sound, with chapters 
on usar-define<j characters and 
the use of high resolution 
graphics. 

Program exampfes are pro- 
vidfid throughout and all the 
techniques utjiaed within the 
Jonger programs are ei^plained 
withjn the text. Programs are in- 
cluded for both the Spec! rum 
and the 2X81, with di useful 
chaple' Oh converting programs 
for the ZX81 so that they will 
fun on *he Spectrum 

The following two programs 
are good examples of the type of 
program m^ng material included 
within Robert S peel's new book 
- Knjght Flight has been written 
for the 16K ZX Spectrum and 
Atien Descender requires 2,5K 
to run on a ZX81, 

Knight flight 

This game involves a fight bet- 
ween !wo knights. 

You contfol a white knhght, 
and the cornputer has a black 
knight. At the staft. you have to 
select armour and weapons for 



your knight, You have 100 gold 
coins to spend, which means 
you cannot have the heaviest ar^ 
mour and lance and the best 
weapons too. 

A mace is the strongest at- 
tacking weapon, ^ sword the 
weakest However, a sword is 
useful in defence as well as at- 
tack, whereas an axe or mace is 
not- 

Once you have chosen youf 
weapon s, the enemy's choce is 
announced- The flight then 
begins. 

At first, the knights jou^^t or^ 
horseback until one knight is 
knocked oH his horse. Apart 
from your choice of lance and ar- 
mour, you have no control over 
the jousting. Once one knight is 
unhorsed, the other wilf dis- 
mount and the fight continues 
on foot. 

You attack the opponeni 
knight by moving near to him us 
ing the keys 5 and 8 to move. 
You 'hit' by pressing one of the 
keys 1 . 2 . 3 or 4 the number 
determining the strength of hit. 
Each time you hit, your strength, 
shown at the bottom left of the 
screen goes down by that 
number. If your strength 
reaches zero, you die. By mov- 
ing away from the enemy, you 
can gradually recover your 



strength up to ydur maximum. 

A successfui hit on the 
enemy lowers his strength by 
one p^rmanenttY^ The enemy 
strikes you in exactly the same 
way. This means that fighting 
consists of rushing up to your 
Opponent, hJtting at Nm a few 
times, then retiring to recover 
from your eKhaustion. It is 
essential that yoa keep ar\ eye 
on your own strength to know 
when to retreat. Gradually- your 
ma>iimum strength will be 
depleted {and so. hopefully, will 
youf opponent '$) until one of the 
other, with a strength of three or 
fess, cannot stnke property. 
Death for the weaker usually 
follows quickly. 



Notes on the 
listing 

This PS rather a long game which 
occuptes nearly all of the basic 
1 6K Spectrum, Due to the large 
numbers of user -defined 
graphics, the use of CHRS 1 44, 
otc, has been dropped, and 
graphics characters are used in 
the listings. All capital letters m- 
side quotes should be graphic 
letters, le. you must go into 
graphics mode, then press the 
letter If you forget one or two, 
you may see knights charging 
around on the backs of ABC 
creatures. If this occurs, BREAK 
the program, find the letter, and 
replace it with a graphic letter. 



Lines Action 

10 GOSUB start routine, buy weapons and set up 

user defined graphics. 

1 00- 1 1 Basic 'c h arge on hor seback ' rout in e . Graphtc^ ABC 

and LKJ are the horses, DEF GHI end ONM RQP 
are alternate sets of legs to give a galloping effect . 
In lines 1 00 and 1 30, the underline character is us- 
ed (Symbol Shift 0) as the point of a lance- US and 
TU are the rest of the fance and the kmght. 

1 60 Gives a simulation of the soured of horses' hooves, 

which sounds very good when amplified. 

1 70 Deals with a possible crash between the two 

knights, 

1 BO Checks if the knights are about to go off screen, 

200 910 Cope with what happens when the knights meet 

on horseback. 
200-240 Is the actual hit, strengths of opponents being 
calculated to take in armour, lance-type and 
shields. 
500-540 Show the left kmght falling off. 
600 840 Show t he right kn^g ht f a tl mg off . 
800 840 Check if a knight has fallen of* at the encf of a run. 
900 91 Deat with turning at the end of a run when neither 
knight is knocked off his horse, 

1 000' 1 040 Turn horses round at end of run when one man is 
down; and dismounts other knight. 

1 1 00 1 430 Foot fighting loop. 
1 1 00 PRINTS two knights with correct weapons, 

1 1 20 Moves your knight. 

1130 Moves opponent's knight, including automatic 

retreat when strength below 3. 

1 200- "t 260 Your knight hits opponent if m range. 

1 300- 1320 Enemy hits you You r hits a nd y our oppone nt ' s de 
pend for their Success on the strength of hit f 1 -4}, 
the weapon's attack va^ue tl 3), its defence va be 
if it is a sword, armour and shields, if any. together 
with a random attack value. When all these are ad- 
ded, the hit is judged successful or unsuccessful. 

1330 1340 If your current strength is larger than your max- 
imum strength, then let current strength = max- 
imum strength. 

1400-1430 If knights are a distance apart, then th&y can 
gradually recover to their current maximum 
strength 

4000-4010 You die. 

4 500 45 1 Enemy dies 

7000-7280 Start of game. You choose your weapons and ar 
mour, from list giving prices. Note improper entries 
will be ignored. 

7320-7460 Enemy chooses weapons. Either enemy chooses 
to have a strong attack or a strong defence^ 

8000-8 500 DRAW castle in background and start fight. 

9000 9 1 30 DATA for user-defined graphics used for knights, 
horses and weapons. 
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YOU -die . s 

Some sumpib screen dumps from (he program, Hn^tt FSghf. 



1 REM KriJdhl Fight 

2 REM © S.RQbe/t &pe«t 1962 



10 PRPER 4- 
SUB 7Oei0 



BORDER 4: CILS 



GO 



lOO INK ecr IF eh=l THEN PRINT 
RT y-l,x-l;'* US ■• 

lie PRINT RT y,x,"HBC "; IF X /S 
= INT f>«/2) THEN PRINT AT y*l,X;"* 
OEF ■' 

120 IF X/£<>INT lX^a> THEN PRIIM 
T RT y +l^x : "'GHI " 

130 INK 3C. IF ah=l THEN PRINT 
RT iJ-l,29-x;" TU_" 

1*CS PRINT RT y,2e-X," LK J"* : IF 
X^2=INT tX/2) THEN PRINT RT y+1. 
aS-X, " DNH* 

150 IF Ky^OlHT (Xr2 3 THEN PRIN 
T RT y+l,36^X,** ROP" 

lee LET X=X-1 SEEP ,O03,10: ^Fi 
USE 2: BEEP .003,5: PRUSE 3: BEE 
P . 003 , PftLlSE S 

!■?(?> IF X =1& fiNt> ec=7 THEN GO TO 

ISO IF X <1=! THEN GO Tp ©00 
190 GO TO 1Q0 



2O0 LET Ad=Le+INT f RND #63 -aT - t 3 
r=2)-INT (RND*6» ; LET ed=l3+INT 
CRNC-*4) -er- (ers2> -INT tRNI>#*J 

1210 IF ad < =0 RN0 ed<30 THEN GO 
-O 100 

220 IF adJ0 RNO ed>0 THEN GO TO 

^00^ + 1 00 4^ fad > e d .t 

230 IF ad>0 THEN GO TO 600 

24.0 GO TO S00 

500 PRINT AT y-l,X-4;" Tyx": BE 
EP .i,SD: BEiE^P .1,30 

510 PRINT PIT y-ljX-4-;" ": BEEP 

. 1 .20: BEEP . 1 . 10 

520 RESTORE 9100. FOR f =0 TO 1: 

FOR 9 =0 TO 7 RERD J ; POKE USR 
THR* 153+9,3 M^XT g PRINT RT tf 
+1 ,X"&+F; CHR$ 1&3; . MEXT T 

530 PRINT ■■ ";RT y,x-f3;" 

■• ; RT S» ,29-X; " " 

5*0 LET X^X-1: I_ET eX=Xi-^; LET 

y=y-lj LET aH=»0; LET ej»=^ett-lNT ( 
RND*6)"1: LET se=tSe-e: GO TO 100 

ei00 PRINT RT y-1 ,x; 'V\S" ; BEEP 
. 1 ,50; BEEP .1,30 

610 PRINT RT y''l,X;" "t B 

EEf* .1,50 BEEP -1,30 

620 INK T. RESTORE 9100: FOR f= 
TO 1 r FOR 9=0 TO 7; RERD a; PO 
KE U5R OHH% l62*g,d NEXT 9; PRI 
NT RT y +1,X +4*f ; CHR» l&S;, NEXT 
I 

630 PRINT RT y 1-1 ,X-4.; " 

, RT y-x+3,*' ",RT y,2B-x;" " 

64.0 LET X=X-1; LET ex=X+9: LET 
y=y^l: LET eh=0 LET am=B»-lt4T K 
RND*d.> : LET £• a =S a -5 : GO TO 100 

eh=l f\HD ah=l THEN GO TO 

' X =20 : LET ex=a0 LET y= 



600 


IF 


9Pe 




ei0 


LE- 


y +1 




a20 


IF 


S30 


IF 


3d.0 


GO 



eh=l THEN 
3h-l THEN 
TO 1000 



LET X=5 

LET €X*25 



900 PRINT RT 
I ,2e-Xj " 

310 LET X:s2&: 
3C . ; LET ac^ec 

100 



y-1 ,x; *' 



;RT y- 



LET y=10' LET dC* 

LET i?C=dC,' GO TO 



1000 PRINT AT y-1,0;" " ; TAB 31;" 
■•; INK 7;rt y,0;" lk^i", ink 0;T 

RB 28, " HBC'*; INK 7,fiT y+I,0;" O 
WH"; INK 0;flT y+1^2B,"' GHI"' 

FOR f-1 TO 2; PRINT RT y-f, 
**i«T y-f, 27;" ": NEXT 



1010 

0; ■• 

f 

1020 

FOR 
CHR* 
1030 
: FOR 



RESTORE 9050 FOR f =a TO S: 

9=0 TO 7: REHO a: POKE USR 

f 14.3 + / ,1 +g , a - NEXT 9 ; NEXT f 

ReSTORE 9l0Ct. FOR f =3 TO 12 

9^0 TO 7. RERD a. POKE USR 



CHR* fl4.3 + f J <-g,a: NEXT 9; NEXT 



104>0 PRINT RT y+l,S;'* 



1100 

;rt y 

B 

1110 
X -i> " 

1120 
$ = "S" 
ex -2 J 
1130 

RNO < 
+ f se < 
EN GO 



ex, 

7 " 



PRINT INK 0; RT y 

+ l^ex;'" E ", INK 7, RT 

■■, w*; RT y +l,x-l; ■■ F 

IF ex>X+2 THEN PRINT RT 

■ ■ , RT y , X + 3 , " 
let "x"X + *INKEV* = *e'*> - f INKEY 
} ^ iX iBi -fX >2S) i LET X=X-(X> 



y*; "R ■' 
y ^X-X 



LET BX-ex+SGN 
.s; + f ex c&j - lex 

3 RND ex f251 > : 
TO 1400 



t-tex>x^^l RND 

>2b? + iRNtX.SJ 

IF ex-X >£ TH 



1200 LET a*-INKEY» IF a*< 
^♦>'*4" THEN LET a» = "0" 
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r f 

TO 

y = 



y- 



f , 



-1 



<ez THEN LET e2=£e-l 

1230 XF Sc i3 THEN LETT ez=0 

1330 IF a$='0" THEN GO TO 1300 

124.G1 LET Sa=&a^UnL d$: IF sail T 

MEN GO TO aO00 

12S0 IF UBL af ^»a * (RND*7) +1 >e2+e 

5+er -a+ (we=ij then let ee*=fe»-a 

a£6P IF eil<l THEN C?0 TD 4 5G»0 

13I90 BEEP .03/4.5: LE^ se=se-e2r 
1310 IF ez+we+INT tRND*3> >UflL a$ 
*£.h+ar + (wa :=! J THEN LET att=aj»-l 
1330 IF aj»<l THEN GO TD 4-000 

1330 IF &a>a» THEN LET sa=aii 

l3dD IF se >eJ» THEN LET S£=:eB 



1^00 


PRINT AT 20,B;sa;" " , RT 3®, 


20;ifi 


i .. ••: IF ex^.X<5 THEN GO TO 


1180 




14.10 


FOR r=l TD 2t IF ^som THEN 


LET 


^ a =S a + 1 ,■ NEXT f 


14.30 


IF se<e» THEN LET se=se+l 


1430 


GO TG 1100 



JLD00 PPINT INK 0, RT V^X 



■R 



V« 



INK :^;ftT y+i,x;" CD"; ink 



0; ■• E 

d0i0 PF*1NT OT 30^0; "You die."- S 
TOP 

iS»e FRTNT INK 7" ; flT U , X } " B"iUS 
... ";j:jt y+l,x^" F '^; INK 0;'*CI> 

4510 PRINT i^T 30,20, -He di&S,"i 
STOP 



7000 PRINT "Kni^hX Fighl"*' 

7050 RRNDOMIZE ; LET ah=l: 
h=l: LET X=SGi LET y =i0 
7060 LET cash=10O; LET Sh-0 
ac-0 LET CC-7 



LET e 



7100 PRINT 
S 4.0 coins , 



'••(!> Chain-nail cost 
" ' 'M2> pLat^-jiiail 50. 



7110 PRINT "tiy Ljght lances c 

ost 10 {3) Mfidiutt lances 30 

(3> heavy lance«^ 30." 

7120 PRINT •• i±) St*ortiA cost 30" 

* " tSi axes. S0 (3J iiraces 30. 

Shields 20." 

7130 FOR f=l TD ^1: FOR 9=0 TO 7 
: RERD a: POKE U&R CHR$ I f ^14-3) ^ 
9,ar NEXT 9; NEXT f 

7200 PRINT RT 21^0; "Uhat amour 

do you buy"": LET at=It^KE:V*; IF 
a*^'l- OR a$>"S" THEN GO TC 72O0 
7210 BEEP .5^0. LET ar=UfiL aS. L 
ET cash -cash -30- A0#a r 
7220 PRINT PfT 21,0; "Uhat lahce d 
O yoi* buy? ■* : LET a»-INKEyS; IF 
af<"l" OR a*>"3" THEN GO TO 73HO 
7230 BEEP .5,0: LET i a =VBL a*; L 

ET ca&h =cash -10*1 a 

724.0 PRINT RT SI^0^"Uhat o I he r w 
capon do 'jOU buy?"': LET a*=INKEY 
$: IF a*<-l" OR aj>-3'- THEN GO T 
O 724.0 

7250 BEEP .5.0 LET wa^sURL aj; L 
ET *** = CHR* fiS2+waJ: IF caSh-30- 
10#fWa=3J -,0 THEN GO TO 7240 
7260 LET cash-cash -10-X0* tt#a = 3> ; 

IF cash<£0 THEN GU TO 73O0 
7270 PRINT RT 21>0;"DO you tuy a 

ShieldT fyxnJ " ; LET a*=lNKEY* 

; IF af<^'■^" RND a¥<>"n" THEN GO 

TO 7270 
7260 BEEP .S,0; LET cash=C3Sh>^0 
*f»$="yjj LET Sh^fa*-"y"i 

7320 LET sa=25 LET -£.6=20: LET 3 
J»=25: LET ei*=30 



73eo CL5 , PRINT ''"Your opponcn 
I Chooses:-"*'' 

7370 GO TO 74.00+ INT iRND*2J *50 

74 00 PRINT ""Defence; Hediu» a mo 

UJ-, Httac*; Heavy lance ^nd a 

fit a c e . " 
74.10 LET er=2: LET es=0: LET »€ r 
3 LET le-3: LET V* = "I": GO TO S 
000 

74-50 PRINT "Defence: Heavy armou 

r and shield RttacK Mediuii I 

ajice and sword*" 

74.e0 LET err =2 LET ©£.-1 LET ttC = 

1 LET le=2 LET vJ-'G" 

g000 PRINT '"iPi-e^^ ENTER tO St 

art1" PnL«3E 0: CLS 

eOlO PLOT 0,120; ORfiU 250,0: PLO 

'^ 0? laO: DRRU 0,30: GO SUB 6500 

&S2B DRRU 0, -20; GO SUB 3500. DR 

fli,. 0,30 GO sue S500 

G030 URRU 0,-10; GO SUB B500; OR 

Ri-< 0*ie GO sue 8500 

5040 DRRU 0,-30: GO SUB 8500: {>fi 

RU O.30. GO 5Ue eSiaO: r>RRU 0,-30 

«0S0 PLOT 1 1=1,120; DRRW 0^10: OR 

RW 3O,0,-PI. DRRU 0.-10 

Q^60 FOR f=I5 TO 33© STEP 70; PL 

or f , 1 30 . DRRU S , : ORRU 0,7. DR 

RW -E,0,PX: DRRU 0,-7: NEXT f: G 

D TO '9000 

BS00 FOR f=l TO 3: DRRU 0.5: DRR 
U S,0; E*RRU 0,-5: DRRU 5^0; NEXT 
I' ; DRRtJ 0,5; DRRU 5,0: DRRU , - 
5 . RETUJ^N 

:*00O DRTR 1,10,15,23,31,59,51^33 

,33e,&l, 191 ,255,255,355.3SS,2SS, 
S , 13^,324,240, 246, 344, 34 3, 32* 
O010 DRTR 3 , & ,G, S , 4 J 3 , ,0 , 355 j22 
7 . 12S, 0,0, 0,0,0, 192, J.92, 113,56,6 

.4 , 3 .e 

Q030 CRTR 1,1,0,1,3,2,6,0,254,24 
e, 193, 136, 1 ,3,3 ,0,224, 192,64, 128 

. iD . .e ; 

9030 £>RTR 126,60,, 240, 232^24©, S20 
, 204 , 132 , 55 , 166 , 253 , 255 , 255 , 255 , 
S55 255 

9040 DRTR 0,1,7,15,31,47,307,7,1 
2©, 153 ,0,126, 192,64,96 ,0, 137,31 , 
3 ^ 1 .. 1 ae , 64 , 64 ,0,7,3,2,1,0,0,0,0 

9050 DRTR 193 ,9& , 16, 16, 32, 193 ,0, 
, S5& , 1Q9 ,1,0,0,0,0,0,3,3, 14, 26 , 
16, 32, 64. 9& 

^060 DRTR 120,245, 11^ ,^e ,40,246 , 
214, 116,30, 31, 14,26,20, 111 , 107,4 
3,0,0,0,0,0,0, 255 , 2SB 

9100 DRTR 0,0.32.63^0,71,120,0^3 

,4,9, 2^1 ,355,348 .e .340 

9110 DRTR 60,60,60,60,54,34,34,1- 

02,60 .60 .60 . 60, 106.. 63, 6S,, 54 

9120 DRTR 0,64.33,16,10,4,10,3,0 

, , 4S , 1 12 , 72 , 8 , 4 , 3 , 16 , 34 , &0 , 24 , 1 

9130 DRTR .3 . 4 .S .SO, 32, OO, 192 >0 
,0, 12, 14, 16, 16, 32, 192,6/24,60,24 
, 16,32,64, 192 
9140 RETURN 
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Alien descender 

One lonegy aiien survived ihe at^ 
tack on Earth anc* landed in the 
Pacific Ocean. It began to sink 
down a narrovy gorge in the 
depth of the sm. How long can 
you. controlling th^ alien, keep rt 
alive and avoid cr<ishing into {he 
rocky walls of the gorge? 

The alien has one weapon 
which can de&lrgy anything 
dtreciiy below its feet. Bui this 
does not protect its wings'. 
Every now and again, trails of 
bombs a relaunched from below 
(inverse asterisks] . These can be 
destroyed by ihe ahen s 
weapon, or avoided. If they hrt 
fhe alien, rr Is destroyed. There 
are also larger depth charges, 
shaped like this: 

DEPTH BOMB 

CHRPGE 



To destroy a whole depth 
charge, the alien must be cen- 
tred e^actKy above ii. 

The obiect es to survive as 
long as possible. 

Use keys 5 and 8 to move left 
arid right respectively and 6 to 
shoot at the area directty below 
thq alien's feet. At the end, 
when yoMf alien i$ destroyed, 
your score (number of goes sur- 
vived) i& given, abr>g with the 
current 'hi gh score . You are 
then offered another game. 

Remember thai as the alien is 
under water, its re^ciions are 
rather sluggish. It moves half a 
second or so after you press the 
movement key. If you hold 
down a key too long, the alien 
may weil blunder onto one wall 
of the gorge. Naturally, as the 
alien descends, the gorge gets 

greduallv narrower. 



Lines Action 

10 60 Variables. Hl^highscore: A = X co-ordmate of 

alien: GO = goes: A# = space between walls of 
gofge: FtS ^ co ordinate of bomb, if any: X = X co- 
ardinate of left side of gorge 

1 00 1 50 Print convefging wate lost raigM gorge, so thai the 
alien cannoc escape to feft yr right of gorge. 

200 Beginnfng of main loop. Prints left side of gorge, 

space length A* iinitially 10 squares, gradually 
decretisesf then right-hand side of gorge, 

210 Changes X by 1 or not all. This make$ the gorge zig- 

zag from Side to sade randomly. 

2 20 Points alien . Hot e tha t h ^s arms s tretc hup when you 

move. 

230-270 PEEK at contents of squares directly under alten 

and if a bomb, wall or depth diarge is there Cie. noc 
a II spaces or ne wline characters) then GO TO end d1 
program, 

300 Char^ges X co ordinate of a ten according to key 

pressed. Note that putting this line here gives the 
deiayed reaction to commands. 

310 Increases goes survived. 

320 Occasionally decreases A$, le, makes the gorge 

narrower. Note that the minimum size still may lei 
the alien through. Alter this as desired. If LEN A& is 
Eirger. then ^t is easier. 

330 Qccastonallv prrnts depth charge on bottom line. 

As the frequency depends on LEN A S , more depth 
charges appear as the gorge gets narrower. 
Change this line to make depth charges more or 
less frequent as desired. 

400^4 30 If there is a bomb trail, increase RS randomly and 

print a new bomb. Stan a new bomb trail if 
RND .1 (Change this to make bombs more or 
less frequent, or perhaps dependent on LEN Aft J 
If bombs too far rtght, stop bomb trail. If bomb trail 
started,, print current bomb. Note that as bombs 
may be shown to the loft of the gorge, some ad 
vance warning is given. If you do not wish bombs 
outside the gorge^ change line 430 to: 

430 IF RS>LEN A* THEN, etc 

500 Scrolls up screen to g^ve idea that alien is moving 

downwards. 

600 If 6 key pressed « blows up anything directly 

beneath feet of alien. Note that thhs does not pro- 
tect the whole underside of the alien, just the mid 
die squares. 

610 Re-does main loop . 

10001 210 Alien destroyed, made to flash on and off. score 
and 'highscore' printed- Screen cleared and new 
game offered^ 



1 REM HLIEN OESCCHDSR 

2 PEM COPVPIGMT 1932 

3. ROBERT SPEEL 

le* I^ET HI 5=0 

2^ LET P=10 

30 LET GO=iS 

LET PS=" 

S-ET RS=0 

^ET X^7 



40 

70 RmND 



l&id FOR F'Ct TO 
110 PRINT RT F 

120 NEXT 



7 
F, 



^ 



1.30 FOR F=S TO 21 

14 PRINT AT F/7. 

15 e NEXT F 

20© PRINT >^T 2i,X; 



•■;Ti=ie 2 7-F; 



,r>=iB ig. 



. *^*. " 



S%^ UET XaX + INT fRNt>»3i -1-fX-lQ 
) + <X=0) 

S20 PRINT >^T 0,*^" ^ '-.AT 1 , « ." 
"Ugaj'^flT ?.»=>," m^'^fiT 3.R, 

23:3 LET L«PEEK fPEEK 16398 +SS6* 
PEEK 16 399^ 

24-ii? LET L=L+PEEK l 1 +PEEK 16396 + 
rSS +PE EK 16399) 

£50 LET L=L-*Pe:EK iS + PEEK l&39e + 

26i3 LET L=L+PEEK !3 + PEEK 1639» + 
eS6*PEEK leaSQ* 
270 IF L>0 PND L<>236 THEN GOTO 

3t"0 LET fl=fi+ fiNKEV is ■"©■■. 1 - DINKEY 

31^ LET GO^GQ^l 

3£je IF RND<.&£S AND LEN fl*?© TM 
£M LET n»=iR*^2 TO ) 

330 IF RND<1/L£N fM T»EN PRINT 
RT aiiX<fRND#LEN P»j "dk" 

4.©0 IF RS>« THEN LET R5=RS+RNC>il 



(!> 



4-1121 i_ET nS«RS+ VRND< ^ li 

+ pe* ir RS^LEN ft%+V. THEN i_ET wS . 



43« 



IF RS:-© THEN PRINT AT 2i.RS 

SS0 SCROLL 

600 IF INKeV* = "6" THEN PRINT l^T 
3. R-*l; ■■* = "; ftT 3,R+l; "^''^RT 3.R 
■H ; " ■* 

6i;> GOTO SCCk 



lOera FOR F^X TO lfi> 
leia PRINT RT Q.R." 

■■US®i";RT £,R;" A" 
le^o PRir^T RT o,R^** 

", RT 3,iR, •' 
ie30 NEXT F 



, " ; RT 1 . R ; 
", RT l^R^ " 



105O PRINT RT 20,0; "YOUR SCORE I 

lOSO IF GO>Hl THEN LET HX«GO 

1070 PRINT RT £l,i; "MISCOPE - •* i 

Ht 

1OB0 FOR F=l TO £00 

1OQ0 NEXT F 

i?"?! PRINT "RNOTHER GRME7 fVyNJ " 

3 120 IF lNKEV4="y" THEN GOTO 20 

1130 IF INKEV*-"N" THEN =*TQP 

1S10 GOTO 1120 



'Better Programming For Your 
Spectrum And ZXSi', written 
by iRoi>eff Speet. is prtcsd at 
€2. 95 for 284 putjes 
tS8NQ 00 6366 W 4 



fur further Utfia'-j, <^r this 
pubiicsffon, get in touch with 
Fontana Paperbacks, 14 St 
James'!! PLtcty. Lonrfon SWJA 
!PS 
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GET THE BEST NEW PROGRAMS AND THE 
ALL-TIME GREATS, SPECTRUM OR ZX81 

AT SOFTWARE SUPERMARKET NOW 



We stan^ Sot: ware S upeimai ket with jj^l out- idea To piay aU the 
Spectrum and ZXBl gam^ we couki find, IQ select the very best, and 
10 ofet only thpse (o oyi cuscom&rs 

Jtidgtn^ by mi mail bom aO over the wortd. yiou'ie very pleased 
with oui bee site€TiQFi service It s impartial (we pioduce no piograms 
oursdves) and it sav^ y%^ £IX s on stamps and mistaken 

And It s last We um^y despatch your order withtn 46 hotirs 
Heie s the b^t of the n^w and the best of th€m aD for your Spectrum 
Plus some gieai ZXBt games Full detailed catalogue sent bee with 
e^ecyordgr Or send large S AE for caftaJogue only 



ZX SPECTRUM: 16/48K 



^T\ TfflUIIIVf -i<uvttVlEW3D(pfipk:g»3(i«byMito^ 
mLI i UnnJIili E^a{e'Evuii9 Fly<tom)tlievnfij^ 
lUfMwirtweitmg tms, ^Hdeti. ftogs aftd raisi Dm^ tnocfe 3 speeds trauung 
pn^p^teMdifd^^e And t4BKailv) watch out bt the Tube tjam^ 

^R f A W ^'^^ ^^^^ ^^^ stunning graplucs Shoot the 
^U 1 nlV A eni^my (lom ypuc 3D l^ turret 3 pUy levels acouati 
ba£iiiiE^ Iiii2p^y«ig:hoMJtecufe^^c^^ truoina pi^&m And 

dxxase your own coolKillBip emi plays GodSivf TteQu«efl'< 
P£T[«ucsl£4 9S 

WINGED AVENGER ^ihe^tj^oftS'^ 

m^piM J fiU^;^ ^ a^nie Dack r^- rL:p l;;^t^ Wk^y Very last 'PHOENIX' 
7pl«fSeve)s ^ittsckwiv^ Jasei shield metner^apwiithiinstbomhs [Wock 
bm) C4 50 tm ZXS) rnnon, £4 KV< 

UnUUNU At i AUIV ihtAic^d^gme^YrCmp 

SCRAMBLE PikityouislupLhiG 2£zraw up. dcwn l»ake thrysi smari 



CENTIPEDE 



The (Hst - and fa^ - Spectrum vasno c4 



ESCAPE 



ihe {amous arcade game Ful]Aacada 
,T...t :.....: ...:. :.^..-. .^ ■.:'7wn.hj$-«*youattad[tbeQeni3pede Qieat 
grafihi-cs Waicri ou'. foE the lumpzng spidei!" 3 Ih^ hold featui^ 

V J/ tte bfiff ajri jmiez of^jmai/ ga^ 
^^n s Um. 6 viry raid dinonuts duse you loufid ili« 

k . - 1 <^«<te Han at Fame {New Generatioii} £4 91 

^fff Dim AM ^^^^''^^sss^t^iAai/iwxiicfbci^ m 

«ac£i '^v:;y3 demo miiiiac 3^?ieds lasergunhfllfsigamst4cliraecs E^ogiam 

VmJTo^MKJclJieyspefSOfalj^^^ (CampbiD}€595 

f^f\C%Mi\C ^^'' ^^'-^'''^ gT3ph]C£ Loads in 2 pans 

l# U dIVllJ O anitmi^lion mmvd bist) Protect youi 9 shps agamst 

J B 4L^ii^ w^rp mines ^teiroid^ YouT pMuc Ofiboafd contpuicf he^ with 

r-v-:-^ -:--;- -:--■;- ---.-.V Time (A!*i«)££96 

1? ATTCF*C criT f V^^^lv^^dviemMiew«vesBai 
£ AUa 1 a r Uijlj X - ^imttiptaymginiaK rsgmt 

^^■: ■ j'j-.....: .^ : .:■ ■■:: .nstnidloiistettTlwiaa 



JB K-jtiV 



OTHELLO 



fleoommeacted w^iAo^f fes^-^ a^tipeffc 
-'flpopfflf " ft -Goh:^ The gtest 19th CetiLyty power 
: 5CI' captivt tm lomorf Milb&ns o! Meient 
;€ich 1 PI 2 player dimiogaiM 9 ^oU levels 



prim (Mgr^ 
SptdHl m ZXai venioiu of i oi thfie pfogr*ma an avalUUa: 



WlHGIBAVENGEIt £4.S0 
OTHLLLO £fi.95 

lUhCiCnVSTM. £7.H 



pwAmA am 

CHES52 CS.fS 

GREAT BRITAIN LTD GC9S 



Qittk* ceupau to OMttr. FfH dttAlled cetAlogut o( out b«fl 

ZX61 qatdtt vdl^ e^eir or^ci. Or Hod larige SA£ jar ^talogut onlf . 

ZX COWPUtmc APRIL'MAV 19i^ 



48K SPECTRUM ONLY 



PIMANIA 



These piogr ams US& nearly all lJ:^ Specuum s 48K TTil-v =.^ u. r :-.'■ : : 1 1 . •: 
Spectmm But theii aie vieisians d ffiadt Crystal, GB Ud . Pimama and 

'Tfe iKSJ a^vefTmnp game we^ have r$v\ewed^ 
'Vsei 'AnsdvmitummithiissBst'$diemi"aV 
;:3 fraphics and music we ve safifi A MCidarful^ 
wM)f idvtatiyj^ ' aiid you coyld vnii Ehe C6.000 Odcten SundtaJ of n 

I iiUCaUn 1 Ei tmao^ kiimfmne "ExveMmgtAi^c$ meat 
!h^ biR^ Yi CQ,'np "F^m^fumus r^:JU&dpi^y^JgfaisnySfm<mm 

N^bo^rd ov^tay 3S pagf of^isa 8^ Btaciial (Qm^ksihm) £fi 96 
■PUl? U|\D HIT ^^^P^^ ^^ ^^ othsixtmitum game 
I lUi Ili/SIlI A AV3jmk&ifih&^}ectmm'YfC^ 
Psm ZSS-fage ilustmjted booh of The J-k^^Nt cosaiaij^ dues tDtulpiolve the 
adventure JQbeaytifUfufl-soeeiipictuies 990 word vocateiiazv Ifipa^e 
instnjction mainijaJ save ptml pause It took 4 people IB inqiiths to wmtai 
(Melbourne House- £]4 95 



sophistims^ 



GREAT BRITAIN LTD 

EwnplaytltkAfrBrnaw^ ■CTiooseyow^^^ Wdinflat«i 

and unefniicpoem come down « die immt cam^om^ It's up io you Tbm 
wa^ch the fes&i!^ m etectjon r? jghi» (He^ad) B 95 U6K ZXBl ^mmm £t 9S) 

^M^PFf f ITir^^ 7b05lauidarc/Jbr2KQ!fiesf~ZJfj^v]gp Ihe 
dlrCiWwXUidd ^fjongesrcfte^progmm'f^Ccnip 1^ 

FuH graphic cJiGssmpri 7 play levels il] legal moves poatJCm ^rmJysis !or 

FfoWem-flotwag: teoocafQecded m^v^ opm$\ pmi g^tm imm (Amti £9 45 

tJXBl Eii5n-flfa^ 181! mmn [9 95' 

nf Af^lF f^llVCPAf TatoilwKhmcuttQfyoujbfe 

IliaAI^Ik LpIIiOI All TSKatpiqgfamBouiiiavflloi 

two ttnUIm^ 

Lords ojQl^ 



DC 

ne 6 atagea to debit dig 

:«:ilotds3n7pafts £750j 



rcmitn ^ttWAF:£ ^-PEMfAlLKiiT 8^ Hcwird ■ Ul« London. SW1& iKU 
(Ef yw do not •Mtj\'. 10 ^1 ttui iragifmft yrnit y^jf oei^ out euifiir « pltui 



I ray abM|y«/^ fof C (MffeblitloS<>flwirtSitp«DU'Mt 



Nuw _ 



:^M. iT ifi^. i& ciJt w« bj¥i uif -qutry -~- 



hQ0Elfi]Nim@ 


Computef 


l»rv^- 
































PO^AGC UKAddSS«>4a^p«M*r 1 




FAOQHO OiUrsn>IEi;i»>F£AddCltaraidi 






TOTAL r 





SOFTWARE SUPERMAAKET 
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ZX81 GAME 



Air raid 



Run for cover — here comes 
a smashing program from 
Stephen ormrod of Bury. 



In this pfogram, Slephen has 
Taken trouble to i>ncorporaie 
moving graphics, simple rules 
and an emphasis on strategy 
rather than relying on Lady Luck . 
Indeed, it look seven versions of 
I he program before Stephen 
^as happy enough to send tt ic 

The rules of the game are 
quile simple. Vou begin the 
game with 30 bombs for vchji 
$kvcraft and you can release a 
bomb bv pi-essmg the '0' key 
Youi aim 15 to hit afck the enemy 
shiips and piar^s you can within 
the resTrhction of how many 
bombs you have, tf a ^hip 
reaches the landing stage before 
yoM can destroy it you will lose 
one of v^ur veluabit bombs, and 
you afe further Festnctad by only 
bei^ng abie w fire one bomb «t a 
lime iif there is a bomb ^til! on- 
screen, you wiH not be allowed 
to fire anoiheri 



Plain sailing? 

Whan you firsi flUISI the pro- 
gram, rhe S€<?re Advance Table 
wiil appear on ihe screen, From 
this you will be able to see that 
ships are more valuable (in term^ 
of how many points ate scored! 
to destroy than 'pter^s. The air- 
craft are rK>t eaay to hit - but 
(here is rio penalty for aliowing a 
'plane to escape your fire . 

After pressing |he '5' key, 
the score table is erased and you 
should Q^t your hrvg^r over !he 
'0' key - this is the only control 
key u4ed tn the game. Your am 
munition wiH appear as a series 
of 'grated ratlings' at the top of 
the screen The sea wilt appe^ 
at the bottom of the screen with 
a larxlMig stage m the bottom 
right-hand comer. You are pofti- 
lioned in a skyc^^ah. sited )ust 
below your ammunition dump at 
rJ>e top o* the screen 



Your sky cf aft slowly 'circfes' 
the sea harbour — you travel 
across the screen from right to 
leftn and when yqy di&sppear on 
The left hand Side you miracu 
lously appear on the right hand 
sWe again, The while speck in 
the centre of your sky craft in- 
dicates that you have a bomb on 
board- 
Ships will appear on the left 
hand side of the screen and 
sk>wLy move toward the Lariding 
stage. As you move across the 
screen in your skycraft, you 
rmjBt decide when to release 
your bomb in order to destroy 
the sNp. If you manage to score 
a direct hit on the ship, you Will 
be rewafded with the ship being 
swallowttd up by the mysterious 
deep. However, if you miss the 
ihip, the bomb wMt explode 
harmlessly in the sea arid the 
ahiip Will dock at the lartding 
stage, us troops will disembark 



unopposed ard steal one of your 
bombs. 

PeriodJk^ally. an enemy 'plane 
will fly across the screen from 
left to right, moving twice as 
quickly as their navat col- 
leagues They &w not trying to 
reach ! he landing stage Jhetr ob^ -. 
ject is to get between you arKf 
the ships, thus blocking your 
bomb. There will only ever be 
one ship or orte 'piane visible on 
the screen at any time, but a 
'plarie and a ship rrtay be seen 
Together. 

A shot in ttie dark 

One of the problems you will en= 
counter is judging when to 
retease your bombs so that they 
will destroy the ships OnetaCTic 
you could emplov is the 'shot in 
the dark' option in whtch you- 
releaae a bomb before a ship has 
yet come onto the scTMn. But 
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A^^ 



■a 




H 



jfycHjr 

T ffom 

'ic« as 
I coi- 
fing to 

ilfiiKl 
J ¥Ouf 

ver be 

ibleon 

but fl 



irk 

fviiten- 
en to 
nthay 
^t*CtiC 
ihoi \n 
^ vou 

n ftut 



remembef, you have only 30 
bombfi, $o it's best to make 
thorn couht , 

When you have used up yow 
30 bcrnbs, tha display will scroll 
upwards so that tho '^oa' ends 
up at the top of the screen ^ The 
score vou have achieved during 
the game is then displayed, 
followed by the top highest 
scores of the day. The sea will 
then begin mhing again and the 
2X81 will waEt for you to press 
0' signifying that you would like 
another game. 

To help you decipher The pro- 
gram listing, perhaps the follow- 
ing would be useful. The ships 
a^ aifcraft are he^d in string %f' 
ray^, A$, B$ and CS. Cruisers, 
represented by A§, are gener- 
ated as follows: 

ASdi - "Space, Graphic 8, 

Graphic 4. Space" 

A$!2I - 'Space. Graphic S, 

Graphic 5. Space'' 

A*(31 - "GrapWc R, Inverse 



Space, Inverse Space^ Grajptiic 
E' 



B4 is used to represent the mi- 
craft and is comprised of the 

folic vwing^ 

B9 - "Graphic 7. Graphic 7. 
Graphic 6. Gfaphic E" 

Battleships are held in C$ and 
are made yp as be tow : 

C 90 I - '2 Spaces, Graphic 3. 

Graphic 5, 2 Spaces'' 

C$£2) - '2 Spaces. Graphics, 

Graphic 5, 2 Spaces" 

C50I - *'GraphicY, Graphic 6, 

Graphic Q. Graphic W, Graphic 

6- Graphic T" 

C*(4) - "Space. Graphic R, 2 

Inverse Spaces, Graphic E, 

Space ' 

The amnnunition dump is gener 
a ted in lin@ 1 34 snd comprises 
30 Graphic Qs. The string array. 
D^p is your sky era ft and is 
shown in line 1 35 as an Inverse 
Dot and a Space. Line 1 50 ss 



made up of 31 Graphic As and 
one Inverse Space. 

El and F$ ate alternating 
Graphic As and Graphic Ds en- 
ding in w Inverse Space. Note 
that Ed arxt F$ run in antiphase 
tand akternate in subrQulines in 
lines 7000 and 7020 to make 
the ^eve-like motion of the sea. 

Lin€S 200 2 70 represent the 
'core' of the program. The rest 
of the listing comprises a 
number of routines which are 
ca<tled from time to lime from lh« 
main program. Try working oui 
what does what. 

H^te is a list of variables used 
in the program to help you work 
out how the program works. 

Array V(6) - The six b^^t 

scores. 
Array Vt3} - Whethef or note 
'plane or ship is 
Visible. 
SC — Player's score. 
F — Flag contrdlirig 
whether or not a 



bomb is loaded 

aboard youf alf- 

craf t . 
VU - Position of 

waves on the sea . 
PO - Positi&n ol last 

ammunition in the 

dump. 
A MM - The number ot 

bombs left (plus 

onek 
X - The honzonial 

position d( the sky- 

craft. 
V - Tfie horizontal 

lirra of the falling 

bomb. 
AS - The controlling 

variable for what 

will appear on the 

screen neict. 
L - Control variable 

i<n loops ^ 
N — Control variable 

in loops. 
SB — Individual score 

awarded for hitting 

a ship or 'plane- 
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AMMO : 3e 
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1 

1 
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3CQRB RDUAMCE Tt^BJ^C: 




s:0,iea,iS0 OR £40 



0.09 , a^e OR ^O0 

-- SflTTL-EaHXP — 



sec J xeii> OR eoe 



PRtftS "S" TO STflWT 



Some sample screeff dumps from th* ptogrtm. 



'^Qi DIM U t5> 

SD Mm UC3> 

«C' L£T V'U=30 

"£) LET =C = 

eC LET F^O 

S5 zm R « ( ^ ,, 4 1 

9© UET R$ < I^ =" 

SE- -FT S* t;^j ='" 

leC L.ST FiS C 3 ; = ' 

10^ LET B*=" 

li© L'lH CSfA. &? 

il5 LET C* fl? =■' 

130 LET c« te> »*' 

i95 LET C* (3 1 *" 

130 LET -« f-l, 3" 

±3-3 G05ue eBGO 

l^'l PRINT AT 1^ 

136 l£t P0=59 

14.0 LET K = SS 

l^S XF ^'<1J < 
^; "His" . U »i> 

ISO pfi-i'J:' J?T. 




'■SKF 



jjx 



jjbf 






O THEN PnXNT f»T 0> 




iaO LET flMM=51 

i^O GOSL'B 1OO0 

195 PRINT RT 19,31- 'J* 

,?0O GC^jUB 7000 

220 IF INKEYS="D" RND F=0 THEN 
?'?:.UE 1500 
^3^ IF IMT ^RND-»^6) =0 THEN "SuSUE 

•Ell's GO^UB 7^<ii.2Q 
2A0 FOS^ N = l TO 3 

,^50 IF UUJl^^e THEN G05UE 200&^- 
fN*350} 

^T3 IF F% O THEN GOSUE- 55©0 
£75 GCTO 206 
leeO PPTNT RT 0^D;'fiMNC '.. RHM-1. 

I 4 1 

101© RETURN 

1P2S* PR INT AT e , a© ; "^CORE : " ; SC 

jl;?3Ci return 

*. IIO LET XsX-1 

ill© PRINT RT ^.(^.CHRS © 

^ISO IF X«~l TMEN LET ya£J5 

il^O RRIWT RT S,>*&* 

114.0 RETURN . 

l^a^f LET F=S 

1^02 F'fSfiNT RT l.PO;'' " 

1503 t,ET PO=PG-l 

1SQ5 LET AMH»RMM-1 

lSiC*7 GOSUB aOO0 

I^IO LET D»='B " 

1515 LET Y=X 

1520 RETURN 

^i530 LET RSsiNT J'RhlD<t31 +1 

2O03 IF R5=3 RN& U^lJ C>S OR ftSel 

RND UO) < >0 THEN RETURN 

£:OC5 IF uffiSkj^O THEN LET U(RS*^£ 

aeia return 

S^SO print RT 17,U(1J -t,;CHPt 0:ft 

f ( 1 ) 

^S:60 PRINT TRB UCl)-l,CMR$ ©..Rgf. 
SaTO PRINT TRB Utl)-l;CMRt O.. R*< 

ase© LET U til =U (1) 4-1 

i?fS .^E^^^'l* ^^^ THEN fiETURH 

£300 LET U ( 1) =0 

8-310 PRINT RT 17,S6, " 

S320 PRINT TRB SS.'' 

i:r30 PRINT TRB 2S': * 

2:T3S G0 5UB 300e 

234.0 RETURN 

aSOO PRINT RT lO.UO'-a." ";B* 

3510 LET Ut2)»U(23 4^E 

S520 IF UtS) «39 THEN RETURN 

^^3C» LET U <S) aO 

aS4.0 PRINT RT lO^SE;.** 

2=5(5 RETURN 

a^SO PRINT RT lS..Ut3> -l.CHR* Q;C 

$ i 1) 

£-SO PRINT TRB U 1 3 J - 1 . CHfi;* e;Q*l 

S^ 

£T70 PRINT TmE UJ^J-i, CHP$ O.C$t 

57S0 PRINT TRt U<3J-1.;CHR« O., C>< 

d t 

a79a LET U t3"> =U i3> <k1 

aS03 IF Ut3) ca7 THEN RETURN 

SeiCi LET U t3^ =0 

^^20 PRINT RT 16.26. * 

if.oC FOR »j = i TO :=. 

fecio PRINT TRB S6,. " 

SeSO NEVT N 

3000 FOR L=1S TO 1 S^TEP -1 , „, 

sSSl PRINT RT L,31.'«",RT L + i .. 3 1 

3^04. NE>'T L _ 

30eS FOR L=30 T^ PO STEP -1 

30O6 PPINT mT 1,L;"H ■■ 

l^.'yidT NE'VT i. 

oO0S LET POsPO-1 

3010 LET RHH=RMM-1 



3*120 G05UB 1OO0 ^ , ^ 
'?€'££ FOR L.*F'v + l 7^' w^ 



i 
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ZX81 GAME 



l:i 1- 



3i3£3 PRINT RT 1,L,; " J" 

30 2 5 NE,-T [_ 

3f?£6 PRINT RT 1,31, * J|' 

30&T^ FOP L = 5 TC l^ 

3*5£S PRINT RT i_ , 31; ' J" ; *=fT 



i_ - 1 .. 3 i 



3503 

35es 

3510 

5530 
3540 
3550 

3555 

3?T© 



THEN GOTO ^S©© 



NEXT L 
IF RMH*! 

RETURN 

PRINT RT F,Y;"." 
PR INT RT F - 1 , Y , CHP $ O 
IF Fsl© THEN GOTO O-DO© 
IF F < 19 THEN RETURN 

Utl) f >D THEN GOTO 4.^00 
Lm:3) <i0 THEN &DTO 5DQ© 
P0=-1 THEN GOTO 9D©0 
Fa 19 THEN RETURN 

THEN PRINT RT 2D , V* - 



V > £6 



IF 

IF 

IF 

IF 

IF 

4 "SFLRSH" 

35£0 IF V07 THEN PRIMT RT 50 .Y 
"iPLRSH" 
:;s"5g0 LET D»s'B " 

IF PO=-l THEN GOTO y0e0 



3595 
360^ 
3©1C 
49Se 
4010 
4 0£0 
4030 
4iOi^ 
4 105 
411© 
4 130 
4l4d 
4150 
4 160 
417a 

4 160 
4 1SS 
4193 

4Sld 
4S£0 
*330 
4600 
461Q 
4623 
4b4^ 
4^50 
4660 
4570 
4i*^e0 
4 665 
4690 
4695 
4 700 
47(S5 
4710 
4715 
4720 
4730 
4740 
4745 
4750 

S01O 
5020 
503© 

5101 
5102 
5110 
SllS 
5l2d 
5130 
5140 
5150 
5155 
5157 
S1&0 
S16S 
51713 
5173 

sieo 



TO 



f + 



LET F=0 
RETURN 
FOP. N=-2 
IF \-U CE 
NEXT N 
RETURN 
FDR N=l TO 
PRINT RT 10 
PR INT RT 1© 
NEXT N 
LET SB s INT 
PRINT RT 10 
LET SC = 5C+SBi 
G03UB 1030 
PRINT RT 10. 
LET U (2) =0 
GOTO 3590 
FOR N«-l TO 
IF V=U <1> 4^N 
NEXT N 
GOTO 3560 
LET 0%-- 
PRINT RT 17. 
GO sue 702C* 
PR INT RT i S , 
PRINT TRB U 
6950 



1 
THEN 



uiOTO 4100 






'2; 



'&OOK'' 



<RND*4 + ii *50 
U<2) -S; SB, •• 



U<£> -a; " 



THEN 



GOTO 46Q© 



U f 1 > - 1 ; U • 



GOSUe 
PRINT 
PRINT 
GOSUB 
GOSUB 
PR INT 



RT IB^ 



TR6 U 
6950 
702© 
RT 19 



U t 1 J - 
1> -1.. 

U<1J - 

1) -1,; 



1 , is * >: 1 > 

1.; U« 

R« Hi 



c 



U 11) - 
RND*3 

u ( 1 ) ; 



LET 5e=INT 

PRINT RT 19, 

LET SCsSC+SE- 

GOSue 1020 

GOSUB 750© 

PRirJT RT 19.U(1); 

LET U f 1> =0 

LET F = © 

GOTO 3S9© 

FOR Ns—l TO ^ 

IF Y=Ui3>+N THEN 

NEXT N 

GOTO 3560 

LET U***- 

PRINT RT 15 



l.U« 
SB 



GOTO 5108 



GOSUB 
PRINT 
PRINT 
PRINT 
GOSU6 
PRINT 
PRINT 
PRINT 
GO£UB 
GOSUB 
PRINT 
PRINT 
GOSUe 



7O20 
RT 17.. 
TRB U i 
TRB U ( 
6950 
RT 17,. 
TRB U( 
TREi U i 
B950 
7020 
RT 16,, 
TRB U ( 
69S© 



U (£i -1. U* 



U f3> - 
3 ) - 1 ' 

3i -1.. 



U(3> - 
3 ) - 1 . 
5> -1; 



1.. C$ fl) 
C*^3J 
1> U* 

c * t a > 



Uf3J - 

3) -l.i 



i: U$ 
O* ^1> 



LET SBi^INT tRND^S + 1) +100 



PRINT RT 1^ . U t::: ' ' 1 . U* 

PRINT RT 19.U(5J.. 5E 

LET SC=SC+5B 

C-OSUB lO^EO 

GOSUB 7500 

PRINT RT 19,UC3J^*' 

LET F = 

LET U (3l =0 

UUTO 3590 

FOR Nsl TO 15 

rfEXT N 

PRINT RT VU.C 

RETURN 

PRINT RT /Li,C- 

RETURN 

FOP N=l TC 15 

GOSUB 70i5O 

GOSUB 705O 

NEXT N 

RETURN 

PRINT TRB 10 

PRINT TRB 10 

PRINT -SCOR^ 



PRI^r^ 

PRINT 

PRINT TRB ©.."-- ENEMY flIRCP 



5165 
5L9»? 

^ao<3 

S^£5 
5335 

•w- ^^ ■-*■ V 

t-550 

7000 
TOIO 

7030 
7S00 
7^:10 
7530 
7-530 
754.0 
600^ 
3 a 10 
aO20 

T P 

SO^0 

S032 

^OP ; 

o0;^4 

QFT 

■^€13© 

S04-£r 

5050 

&0ec 

5070 

0O" 

B06S 

i I 

eo©5 

8090 
6100 

6 1SQ 
BO0" 

eiSS PRINT RT 

RRIER --■' 

6l3i3 PRINT 

TO' START" 

B140 IF lNKEYSf>"S" 

40 

ei5« 

61601 

3000 

TION" 

9005 FOR 

9O10 

9015 

9020 

9QS5 

4930 

S " ; 



f w= 



r ¥ 



RIR RRlt'* 



RC 'JhNC^E Tj^ELE; 
B*., TRB 1©.; "50, 1©0,. 150 



PRINT 

FOP N=l TO 4 

PRINT C*fNi 

NEXT N 

PRINT RT S. lO, ■' lC0,20Ci OR 3 

PRIKT RT 9, 6i, "_•_ BfiTTI-ESHTP 

PPI^JT RT IS. O, 

FOR N=l TO 3 

PRINT R«(N3 

NEXT N 

PRINT f*T 13.. 1©; '^sa©.,*©© OR 



14, 7j"-- TROOPS Cf^ 



RT 17^6; "PRESS 



S"" 



CLS 

RETURN 

PRINT RT 5^0; 



THEN GOTO SI 



OUT OF RHMUMI 



L = l 
NEXT L 
FOR L«i 
SCROLL 
NEXT L 
PRINT RT 



TO 50 
TO 20 



3,0, "YOUR SCORE UR 



9040 LET YU"© 

905© FOR Nil TO 6 

9060 IF SC>U<N* THEN 

9070 NEXT N 

'=^080 PRINT RT 5.©^ 
OF -THE -BEST: '' 

9O90 FOP N=l TO 6 

910© PRINT RT N+e.. S, N.» 

911© NEXT N ^ .,^„^-e ....«" 
912© PRINT RT lA.-O.'PREoS ""© 

TO PLRY RIR RRID'" 

9130 G-O&UB 7©0© 

GOSUB "©a© 

IF INKEY $«;>"©" THEN GOTO 



GOTO B3&& 



*TODRY'""*S SIX- 



M tUf 



-3 14i3 

9150 

■3© 

916© 

9170 

'^le© 

93©© 
931© 

93 3© 
93*0 



91 



FRST 

CLS 

GOTO *© 

FOR L=6 TO N+1 

LET U tL> =U rU-lJ 

NEXT L 

LET U tN) s=5C 

PRINT RT N+6^13j. '< UELL DON 



STEP - 1 



9350 GOTO 9©B© 



^X COMPUTING APRIbMAV 1383 



2t 



PI 

G 



1 



THE IMEVA/ SPECTRUM 

'ADD-ON'. 

NOW WITH ADDITIONAL 
SWITCH-TYPE 
JOYSTICK PORT 



EDUCATIONAL SOFTWARE 

ZX 81 (16K1 AND SPECTRUM 



VAT 



COMPLETE your SPECTRUM with qur Mylii purpose | 
Soyf>d Generator and JovsJick pofi Boaf d' ^ Wiih on« 
JOw-COft purch^^ VQU can obtain Ih^ foilowing 
I oiJislanding impfovemenls lo vouf ZX SPECTRUM 

• THREE CHANNEL sourKl effects. PROGRAM lhr*?e | 

I • AMPU F ICATION of Lh e Standa rd sou nd ou tput 

• TWO ports fof PQieniiom^ttf Joysticks, 

• ONE port Ibf Switcih-type Joystick, 

Th e 'ADD ON uses the am&n ng AV 3 89 1 SOU N D I 
Chtp, whhch gives VQLj sn enOrmqus range Of sound 
effects The output and volume oi each channel can 
be separately control led. with gun Shots, eKplOSrorkS, 
drums 3lc.. produced under the sound envelope'. 

I MOST IMPORTANT TO NOTE - the CHIP ^s 
proces&qr md^pf^ndeni " Thismpansthat SOundscan 

I CO retinue to be produced without any noticeable 

I eff<5€t on the spddd of your program' ^ 
TTie 'ADD-ON'conliiinsitsciwn speakerandamplilior 

I ch tp and is su ppl ^ed wit h a cassette co nta»n i ng sou nd 

. demonstration routines and some sample sounds 
The ADD-ON' s^mply plugs siraighi onto ihe back of 

I your SPECTRUM No soldering is fequired 

COMPLETE YOUR SPeCTBUM NOW! ! 







INTERMEDIATE MATHS 1 
Larg Wi^kpl i M- ' •J ^'MlMn 

Gnrrmon M-jTlipF^ Fr*Ci'Ci^ ^ 

intehheoiate maths 2 



intermediate ENGLISH \ 
{ZX 81 and 1EK Sp^ctrumj:-- 

Sp«nS^ Pfcn.'f'ifes S^!Tll^cw 
AfiigM-f -- 

lifTERMEDIATE ENGLISH 2 
{Zxai and ifiK Spvclrum^:— 

: ■ . . :> ■■ 1. Lki^&.1i;& :i 

Lvo-jp ierms UHM wcca Our. 

Spellings 





''Q" LEVEL MATlii REVISION 

"Cr LEVEi FRENCH HE VISION 
fZ^ It):- 

etogi a r^S plus 3 CQfnOf^fliEmsvP 

r — :- 



PRIMARY AfllTHMETlC 

(ZX ai and 1EK S|lfrCtrum|L— 

AiJJ :buEj"'it" ^^ui^-C'l '^'^^ Divide 

Niiimtn?rs are m larg^ Mie "iMpe 

'" ' ' , r.^ ii ■ j^-i Ai'h ivHila iirSI 
EPUCATIONAL QUIZ 

i [>^O3^3^TlS^0^t^M^fl^^illy Oge- ' 

I'^d Mar^!!} AU (^uesiions 

£4 95 per c^^se^lt. Of Sencf sse tor cafa/ogLre lo — 

ROSE cassettes/ 

14e WIdnty Um. SoUhull, W«$l Midlands 691 3LH. 




JOYSTICKS (POTElMTlOMCTEft TYPE) 

KIT (inci cd: ' each CS 3& VAT BUlLl tKh ES.7S - VAT 

COWBOY SHOOT OUT 

Ma£:hir\pDni»-nfi95 ^ VAT 
F^uil feaSutf. TWO PLAYER, cowUov sncofinfl 
g j^i ^ H.d e twh iftd I he caclui iJlanU ^ rri mov.ti^ 
etiuck wflnon^ until th*¥ a^* ihoT away Shooi 

Th* s«cond player can b« ihe compyierr but 

you «H Hi still from ID iQveli. Encflilemt 
cnltnjr grd^rf^S and sound 

CABMAliEMaci^ineCod«^a,d& - VAT 

Vou are Ihe owner of a fi«!<Fl &( v^tl<ivw unii^ 

A riwai firrti comptrle-} Wilh yCKJ. trying l<3 $tea' 

you' (ar**and run v^u oH me roidj* ihey cam 

Ten stiH levf isdetifmifi*r the numsftf en" oppoiin^g (juis. 

spocd aT which Iheydnvi! ^nd ih^ani^sunl you earn par tompl«li 

lOyrne^ MAS<IMISE your ca^'^nq^ bflior* you I04« your #ntiF« 

M(hf I Thri p^og r Sin I i F I RST C LASS 




THE TOMB OF 

DRACULA! 



M 



\ 




StOTI Wff H Wi I *ne m^ rkiit I f fi DGfl AS^ PO W EI3 
30FTWAnf f«Mttt BBC ACOflN. SPEC'"*' V ^" - 
&flAGOHJJ 5#nd5 Ai Tfl'ippEflpp.j'!*- .I'l 






® 

(P)(Rllo)(G)iS(A|@QGQGQ @ 



fl/tafUGE NT STREET 
CHA^L ALtEniO^ 
lECDSLSTlPE 



tjrd«rPtP 
. VAT iE f 5S 



WBITTEN AMr PflOGflAMS 
W£ f A¥ 2%J'i POVAL TIES 



QD HOAROA ADVCim/flff OAWJ 

Occupying owr 1314K of msmorv; a superb 3D gra^^ics 
adventure game for The ZXBT wiih 16K RAM, for ortiv 
£3.iS! Eritar Drscula's lorrib at 30 minutes to sunserii 
... w^ndtof through the tombs pre- mapped 300 vaults 
in SMreh of the fabled Vampire's Treasure .. . pick up 
valuable silver slakes and use th«m to defend yourself 
against ther lurking fiQrrors .. gfioul5, zombies, pits of 
prirriaeval slime ... Sft« tf>em all on the ZX31's plan of 
the tomb . when ^t will let you^ Tako a chance on a 
Mystefv VeuFt . . if your darel And all jhe time the 
minutes are ticking by to sunwi .. when Dracula fises 
from his coffin and comes aftet you! EaCH of ihe 
infinite levels of ihe tomb has us own 300 vauUs . . . go 
es deep as you Nke. the Pnnce of Darnkess wiN seek ymi 
QUI in his blood lust! WARNING: people of an 
Qscceptionally nervous disposition should play th^s game 
only during the hours of daylight > Special facility 
enables a game in progress to be saved on tape so yoa 
can continue it whenever your choose. 

STOP PRESS: Colour sound version now available for 
4a K Spectrum £4.fS inc p4p 

Pfice of only €i,K includes r^ady to-ioad cassette wjih 
library case and inlay, full instructions, postage and 
packing. Order tobsy! Money refunded if not d^ligl^tedJ 
Send casf^. P.O. or cheque to; 

MOVIEDflOME VIDEO DEPT. ZC4 

19 Leigtiton Avenue P'mner HAS 3BW 
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IGROWA 



'■■■■■'-■' -■'——• ■ ■■■- - ,. ■ , j, g „ ■-^-^.^ .. 111 Ml l J*^^^^^ 

MEMBERSHIP INCLUDES: 20% OFF FIRST TAPE 

15% OFF NEXT THREE TAPES. 10% OFF ALL FUTURE TAPES AS MEMBER 

* Special offers during membership • Forthcoming free offers 

* Occasional very special hardware offers * Regular Newsletter and Lists 

* Only the best software by the most respected houses stxked 

ZX81 ■ SPECTRUM • DRAGON 32 • ORIC 1 • JUPITER ACE ■ B.B.C. 

TWOSCHEMICS 

* MAIL ORDER MEMBERSHIP: £8.00 * SHOP MEMBERSHIP E5.00*OPT10^AL LfFE MEMBERSHIP E5. 00 EXTRA 

• SPECIAL SCHEMES FOR 15-VEARS-OLD ANDUflDER * O.A.P.s * UNEMPLOYED 
TELEPHONE ACCESS /BARCLAVCARD/ VISA ACCEPTED OR S A,E FOR FULL DETAILS 

FREE DRAW FOR JUPITER ACE COMPUTER ON APRIL 30th FOR ALL MEMBERS! 

Ydu Know us' We are genuingi Full refund oMee i( noi satisfied ^^-''^'"-'^^^^''"^^"'^'"•-^^ 
when membership deiaiss arrive or artytime m lirsi six months il ) "THE FRJENOLV 
genuine complaint is not resolved within 30 days 



5 ST PETEflS LANE, LEICESTER. TEL: 0533 29023 



Popm to the shop and have a chat about 
the dud tf you wish - no obligation 



N0W.AZX81 



PUSH-BUTTON 



KEYBOARD 



FOR 



UNDER £30^ 



ZX8I 

iBsisnnsiEiEisis 

ffi S ft ffi i 

a ■ ii n Ih li ft B m 




At last ttirere^ a really cheap 
but ^itient way of ironing out t^e 
ZX8rs only real bjg: its keyt>oard 
The Friesixty Buttonsel offers 

■ A full travel calculator type 
movine keyboard for only £9-95 

■ Installed in seconds- T tie peel- 
off adhesive backing means you 

! :^.t register into position and 

■ No messy labels, dismantling 
' soldefing 

8 3 groups of coktur keys to 
pick CKJt shift nuiTwals arxl 
^vline 

■ Precision moulded in ABS 
to match your ZX81. with con- 
trasting legends for maiimtim 
legibility 

Aiio^^ up 10 28 days (or delivery 
OFders 10 FilesiKty LW .FRtEPOST 

London W9 2 BR. 



1 


1^ 


, 






! Mjkr ^.^*^T!w |jr\ 1 " - / ■. rlrjit 
.tT«ltfip.l n,/ ■ i|,j#i 














) " IW SqlElJI l-**^ M ! »*ia ■' ■ *iF^ V 




y> ' 






m S _-i i 




..,.'. ■ . -. . ■ 


1 


I 


S- 1 




t ■ 1 



Cheques/PO maoe ^yji 



(including VAT anrt PAP) 



H-lohk'-.ijctyLTd 1 

—^ imi Butlc^nsetNat £9 lb t'iitiri 



IS!c5TT«e 



ActdTess 



m I *y-ifAi 



Zfl? 



FiLfcSlXlY 
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SOFTWARE REVIEWS 



Sinclair 
software 
for your '81 



Our intrepid 
reviewer, Nicic 
Pearce, inspects 
the new range of 
software from the 
Sinclair stable. 




?2M4EtOFOEWW 




Ptanet Of Death, 
Ship Of Doom, and 
Adventure Island 
— Artie Computing 
Ltd 

Firstly for this months ZX81 
software review, some adven- 
tures from Artie, Three of Artec's 
adventures have been gFven at 
tractive boMes and more in- 
terestinq titlfis fth^v were 



known formgrly as Adventyres 
Ap C and D) for marketing by 
5 in dak as pact oi their fast ^h- 
panding software rang«, 

For the benefit of readers 
nevv to computer adventures, a 
brief enplanaiion of this type of 
role playing game will not go 
a m rs s . An adventure is a ga m e in 
which you eKplore strange new 
worlds with your computer in 
the comfort of your own home. 
As the introduction to the Artie 
game$ puts it, during an adv*!n 



ture 'The computer acts as your 
puppet and coritrols your 
senses'. Renty of imagination, 
patience^ end some lateral think- 
ing are necessary if you ore to 
succeed. An adventure is a 
game with an object — to enter a 
caistle, rescue a princess from 
the clutches of an evil wizard, 
and escape with her w safety, 
(or example. 

Vou move from on^ location 
to aiiother and there are objects 
along the way, some of which 
should be collected as you wi^l 
need them later on. Hazards of 
one sort or another abound, and 
you wiN need to Overcome them 
all. Each locatiori is described by 



I found very quickly. Or>ce that 
happens in ^t\ adventure I quit 
and start again, making sure 
from^ then on that I stay well 
clear of the maze at atl limes ^ 
In Ship of Doom (Adventufe 
CI, your ship. wNlsl on a recon- 
naissance flight, has been 
drawn by a Gravlton Beam onto 
an alien cruiser. Your aim ts to 
free youf ship by pressing the 
control button in the main com- 
puter room. You commence in 
your ship, and begin by moving 
into the airlock of the alien 
Cruiser. This is a long adventure 
witb some 40 locations - a 
radio room, robot factory, 
weaponry P cokJ room, galactic 



S'l.''-* . ,t:[ 
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TELL ' MS UP*3T TO DO 
GO NORTH 

"'ELL t*,E ^JT^^T TO DO 

A 3*mp^ scm^n iiump from Plsn^J c/ O^sth. 



the computer, and you instruct ii 
with short phrases such as 'Go 
East. *Get knife\ 'Use torchv 
etc. The computer then provides 
an appropriate response such as 
a new tocatton description, 't 
can t' or quite often 1 don't 
understerkd'. It is a good idea to 
make a map as you proceed to 
stand any chance a! all of retrac- 
ing your steps to safety. 

All the Artie adventures are 
written in machine code and are 
vefy (est; response to com- 
mands fs practically instan- 
taneous, They each have an im- 
pressively large vocabulary of 
over 1 00 word£. The programs 
are long, and take S V^ minutes 
(Adventure A) to 7 minutes 
[Adveniure Dl to LOAD. 

Forbibben Planet 

Planet of Death t Adventure A I 
has about 20 locations and a 
similar number of objects. You 
are stranded on an alien planet, 
and the object is to escape by 
finding your space ship which 
has been captured and disabled 
You really are in a strange 
worlcf of the imagination. There 
are caves, a prison, a tift (but the 
buttons are rather high, and 
where does it go?), guards and 
green men, and much more 
besides > There is also a maze, a 
feature common to many 
adventures and which, as usual. 



bar, an andr okd conversion room 
to name a tew. 

There are also about 40 ob- 
jects including a sonic 
screwdriver, infra red spec- 
tacles, even a body frozen in ice 
and a beautrful android girl. I 
won't go into too much detail 
over what can be done with her, 
suffice lo say that she is pro 
grammed for satisfaction — 
some parts of this adventure are 
definitely for adults only 

There is the odd spelling slip 
in my copy of the program, (ex- 
its becomes exitw in the log 
room, for en ample), but nothing 
IS seriously wrong. In some 
places t he program is surprising- 
ly flexible, it accepts both the in< 
structions turn" and 'rotate', fof 
exam pie, although some other 
commands Jiave to be in- 
fur iatingly precise ' In all the Ar- 
tie adventures you can speed up 
data entry, by typing N' for 
North and Y' for yes. for exam- 
pie. 

AH the Artic adventures are 
extremely absorbing. They cafi 
ateo be very frustrating; it ii 
possible to spend a whole even- 
ing St uc k in o ne sma 1 1 area of the 
game unabie to solve a problem 
that will allow you to move fur- 
ther. However, some time later 
arrf after giving up all hope of 
completing the game, the 
answer wdl hi^ you in a flash of 
inspiration and you can move on 
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- uniil you reach another s^am- 
in^ intractable problem a fe^ 
locations later. An advent u/e 
can Take ciays to connplata' 
Both Adventures C and D are 
very long and incorporate b 
cassette routine with which a 
partly completed game can be 
SAVEd. ^nd LOAOed al a larer 
date — a vary necessary 
(eaiura. 



I spv.„ 

So absorbing ^ara the pravious 
iwo fldvanturas that the 
dMdifia for this issue dawned 
befora I had managed to com- 
pleta Artie's final advanture - 
Espionage Island [DL so \ am 
afraid much of it remains un- 
charted for the present. On the 
basis of t he pa rt I h a ve so far a x - 
ploradn I am confident that it will 
prove an excellent ganrta. 

Perhaps in anothar edition o1 
lhi« magajcina I will be able to 
my a a'iNav a few of its secrets. 
For the present^ the plot is as 
follows. 

The intrepid adventurer is 
s^t on a reconnaissance mis- 
sion TO observe an enemy island; 
there is a secret hidden 
somewhere on this island which 
musi be discovered. Unfor 
tunately, your plane has to be 
abandoned whan one of its 
irvgines is hit by enemy fire. The 
adventure begins in ihe 
aeroplane and leads into the 
heart of the enemy stronghald. 
from which you must eventually 
filum 10 safety. This is a very 
difficult game, only to be at 
tempted by the eic per ie need 
adventurer. Even getting out of 
the aefoplane ^nd safely onto 
the island is a problem - or at 
least I found it so — and I haven't 
yet managed to get much fur- 
ther forward , 



the shortest, with the fewest 
locations aruf objects but wifl 
nevertheless provide many 
hours of enjoyment. The quality 
of software for the ZX 8 1 is con- 
stantly improving, and at the 
same time prices are. if 
anything, falling. Some readers 
mlQht feel these Anic cassettes 
are still a little expenstva; 
however, there can be little 
doubt that they are very good 
adventures indeed. 

Artie Attvenfures A, C and D 
cost £5, €7 and £8 wspGcfive^ 
/y, and af& avBtfabfe from Artie 
Comput/ng Ltd. 396 Jart^es 
ReckfttAveryue, Huff. NUB OJA. 
or through S^ncfaif Research Lt(f 

Reversi 
— Mine of 
Information 

Reversi is a late nineteenth cen- 
tury board game. Mine of Infor- 
mation's computer version also 
goes under the name 'Oihetlo' 
(as readers of the letter pages of 
this magezine will no doubt 
recall). 

It IS a game of skill between 
two players using a draught 
board, Counters, black on one 
side end white on the other r are 
used. A move is mede by placing 
a counter on a vacant square 
i^JCt to an opponent's counter, 
and each move must result in 
the 'capture' of an opponent's 
piece - a capture is made by 
trapping a counter showing the 
opponent's colour (or a line of 
such counters) between the 
new counter and one showing 
your own colour already on the 
board. The game ends when 
r^either player can make a cap- 
ture. The winner is the player 
with the largest number of 



I ^M IN RN flIRCRflFT 
THERE NO OBUIOU5 EXITS 
IN RLi.0 SEE 
R PRR^CHUTE tJlTH ft CORD 

TELL ^*pE UHv^^T TO DC 
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TELL ME UHfiT TO OO 

^REN DOCR 
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uilTM A T^USH OF filR 
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All the Artie adventures seem 
to be from the same orrginal 
master program, but I don'i 
think thai once you've mastered 
one, the others will be a doddle. 
Each is original in contents and 
chaltenging, Planet of Death is 



counters showing lt\^it colour. 
Now to IWOI's game. After 
LO ADpng the cassette, a menu is 
displayed and you can choose to 
play a game against an oppo 
rwentr a game against the com- 
puter, a sample' game, or to 



ditflStthe stert position. Using 
thiilltttf facility you can select 
for yourself a few advantageous 
positions - the corners, for eic ■ 
ampte — to give yourself a 
chance against the computer^ 
For the novice, the sample game 
is very useful for gaining 
familiarity with the rules and 
learning something of the 
strategy behind the game. You 
can go forwards and backwards 
through the sample game so 
that the effect of each move can 
be clearly seen. 

The board 15 dts played on the 
screen with the square co^ 
ordinates ( A to H on the horizon- 
tal axis, 1 to 8 on the vertical 
sc^le), displayed a^ong the 
board edges. White and bl^ck 
pieces are denoted by 'O' and 
"invert O' respectively. The 
display includes the current 
score ar>d the co-ordinates of 
the lest move. After each movOp 
the computer 'flashes' the 
pieces captured (or a few 
seconds - s nice touch. 

No Cheating! 

The computer checks that the 
chosen moves are valid. Each 
time It IS your turn to move, you 
can call up various game options 
— change (evel of play, replay 
last move, change sides, pass, 
or return to BASIC There are 
nine ievels of play, the response 
at levets 1 and 2 is practical I y in- 
stantaneous; levels 4h B and 6 
take about three, 10 and 40 
seconds respectively « up to level 



9 which takes a very long time 
indeed. Harder levels of plav 
take longer as the computer 
looks further ahead and so has 
more possibilities to evafuate. I 
was somewhat drsconceried 
when I first tried level 9. the 
screen goes blank and after 
waiting for a while nothing hap^ 
pened and I thought the program 
had crashed. It would be nice if 
the board was displayed, 
perhaps wrth some reassuring 
message such as 'wait please. I 
am thinking, whilst the com- 
puter evaluates its ne?ct move- 
At least you can then porvder 
your following move. , 

The hardest levels really take 
far too long between moves iOf 
a sensible game to be playad. In 
any case, levels 1 , 2 and 3 are 
hard enough for even a good 
player. If you can beat it at level 
4 you must have played this 
game before, to beat it at level 5 
you must be very good tndeed' 

The cassette is recorded on 
t>oth Sides, and the game takes 
about three minutes tb load. It is 
written almost entirely in 
machine code. Well written in- 
structions, complete with soma 
htnts on tactics and strategy, are 
included m the package. Reversi 
is a very sophisticated program, 
easy to use and enjoyable to 
pSay. It is probably the best 
Othello' program for the ZXBl 
on the market, and will certainly 
improve the play cif both begin- 
ners and more experienced ^ 
players alike. ^ 
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Super Clooper 
— Psion 

I am sure readers wilt not need 
remirrdrng that six Psion soft- 
vvare cassettes were reviewed 
in the Oct/ Nov 1962 issue of 
this magazine. Super Gtooper is 
a cassette f ron^ the same stable. 
and like the other PsBon sof t wafes 
is also marketed b/ Sinclair. 

The cassette contains two 
games and on The A side is the ti- 
lie game, Super Gfooper. It is, I 
suppose, really a "Pac-Man' 
type game m reverse. Instead of 
rushing around a maze eating 
food pilis or whatever, m this 
one you paint' each square of 
thitt maz€ as vchj go over it. 



shield you get 50 points, It is 
piofitabfie to chase the aliens ~ 
once you have a shield, of 
course - since you get an in 
credible 1,600 points if you 
catch all four aliens with one 
shield. Of course, shields do not 
last for long, and catching more 
than even one alien is not an 
easy task. 

Hang on„, 

A nkce feature of this game ts a 
pause fac^iity. If you get in a 
fluster - with an alien clo^ by, 
you mi^ght suddenly be unable to 
find the right keys to get away 
from him - you can pause, or 
freezer the game while you com- 
pose yourself. However, I found 







j(JJ^^• ■. Ai ..-,■. V 







;^i^iE2S^: 



■ ^ ^s xiik'tf^TiJitiimbibiiMi.. I 



.t.^h4L,■t^'u.wi■HL1■ ■.^■.Li 



'v- 



fhi» scor» bosfd fof rhv frogs gmm^ 




There art;, uf [;oursf^, four 
aliens who roam the ma^ep and 
the oti|ect is to paint the whole 
maze before they catch and 
destroy you You have four lives 
per game. In each of the four 
corners of the msie is a shield, 
aind if you can reach one of these 
you may catch onep or more, of 
the aliens. 

For each sc^uare m the rr>aze 
that is parted, a score of 10 
points IS qiven. and for each 



2& 



Psion's choice of control keys 
rather diffi^Cult to get used IOh 
Keys 1 to 5 move you up, f or e^c- 
amp(e. whereas i would rather 
be able to use Bny of the keys in 
the top row for up. This fS, of 
course, very much a matter of 
personal preference, other 
players might well by Quite con- 
teni with J^ ion's layout ^ 

If you manage to con^pletely 
paint a maze, more difficult 
mazes appear. If you find the 



slowest speed I o easy, there are 
five levels of play to choose from 
and these can be selected at the 
start of each game 

Super Glooper is written in 
machine code. It is a short pro- 
gram and takes only 80 seconds 
to load^ If yoiJ hav& already got 
one of Ibe many versions of Pac- 
Man now on the market for your 
ZXB 1 ^ you will probably not be 
very interested in this game. If 
not, you may well f irhd it a useful 
addition to your library of 
games. Not a particularly in- 
Spired game, but competent and 
well -writ ten, and quite good 
fun. 

Jump to it 

I also found Fi ogs« on the B side. 
an enjoyable game- It is similar 
to 'Froggef \ the basic idea being 
simple but quite effective. 

The screen displays a rivef 
with two banks, one at the top 
of the screen a nd the ot her a 1 1 h^ 
bottorn. On the river are nir>e 
lanes of boats, with boats in ad^ 
jacent lanes travellir>g in op- 
posite directions, left to right 
and right to left across the 
screen. I The screen looks rather 
tike a bird's aye view down on a 
very busy motorway). 

Eight frogs wait on the lower 
bank and the object is to help 
them each in turn across the 
river to live jetties on the upper 
bank. They must jump from boat 
to boat, if any lar>d in the river or 
miss a jetty they are lost. Points 
Bre scored for each frog that 
successfully crosses the river^ 
Two factors make this game 
more difficult: there is a time 
limit for each game t100 
seconds}: and orK:e a jetty has 
been reached by a frog, that )et- 
ry cannot be used again in that 
game. Whilst the jetties 
'downstream' of the last lane of 
boats Sif^ rel3ti:vely easy to 
reach, those farthest upstream 
are much more dif fk:ult to lar^d 
on. 



As well as jumping forwards 
across the river, frogs can jump 
backwards and left and ri»ght 
along the top of the boats 
(although they cannot jump 
from the back Of One boat to the 
front of another coming alorvg 
behind). Apart from the last 
frogs, where some manoeuver 
ing 4S sometimes necessary to 
get to a still vacant jetty. I found I 
terxJed to use the forward keys 
only. 

Again, this is a machtne code 
game and the program is quite 
short taking about 1 % minutes 
to toad. Movement is smooth 
ar>d the game is pretty well id»ot 
proof. There are nine levels of 
play, harder games having 
fester moving boats. A league 
table that can record the scores 
oi up to eight ptayers is 
displayed at the end of each 
game, so a competition bet 
ween players can be held 

This is the sort of game thai 
re^^uires a lot of concentration. Ii 
would probably make a very 
good alternative to the 
breathaMser test - a drink or 
two and I wouFd imagine that it 
would become well nigh im^ 
possible to get any frogs across 
as ifie moving boats just form a 
blurr in front of your eyes. 

Frogs is not a complicated 
game, but it is weH-written, 
works well arid is enjoyable. At 
E4 95 for the two games, this 
cassette represents reasonabte 
value for money. 

Reverse costs f 7. 95 and Super 
Glooper costs £4.95^ Alf ihe 
cosset (es fe&fufedin this n? vw? w 
sre m^fk^red by Srffcf&rf 
Research anrf a^ e s vafitoiJfe /ro/rs . 
Sinct»ir Research Lid, Starthope 
ffoact C^mberfey, Surrey arfd 
sefect^ br^iTChes of WH Smnh 
Lrd. 




I SPECTRUM hardware! 



Adding on 

your 

Spectrum 

Our review team take a 
brief look at some of the 
hardware add-ons for 
the zx Spectrum. 



Now Ih&t the ZK Spectrum has 
weH and trulv esiablistied itself 
on the micro market, ii is amply 
supported by a wealth of hard- 
wsie add-ons. Most of th^^ 
peripheral devices have been 
mflnufactyred by the people 
who supported the ZKBl, but 
just as the Sped rum has at 
traded new users with its pro- 
wess, so loo has It attracted a 
TOW following from th^ add-on 
rnanufacturats^ 

In this btmi guide, we have 
not If led to cover M the devices 



currently availab^^ on ihe 
market but rather give you a 
Nsvour of the technology you 
can add on to your Spectrym . As 
joysticks ar^ an obvious favour 
ite. these have been covered m 
some detail wherees RAM 
packs ate fairly standard and so 
have only been briefly touched 
on. Also included tn tNs section 
are a number of quite specialised 
add on s like soynd units and a 
digital tracer. 

If you own B Spectrum, you 
wiU no doubt have begun to 



realise the potential you hold in 
your hands. Over the next few 
pages you Yili\ hopelully see fur- 
ther apphcat^ons for you and 
your computer to explore. 

Joystick interface 

module 

— ACF Hardware 

The AGF joystick interface, a 
version of which is also available 
for the ZX81, has been de- 
signed to connect to the back of 
the Spectrum via the rear edge 
connector. There is also an ex- 
tension edge connector allow- 
ing further devices to be added. 
The interface is built solidly but 
is not completely closed off- The 
conneciion to the read edge 
connector is good, and can be 
easily removed withoul too 
much worry of it falling apari m 
your hands. 

The special feature of the 
AGF miefface is that it includes 
an enable switch which make^ 
the key s of the Spectrum inoper- 
ative excepting the 2, W, S. Z. 
9. 0, L and Synnbol Shift keys. 
There is room for two joystick s, 
and the positions for the 
joysticks are both cleariy mark-^ 
ed. 

Moving onto the joysticks 
th^m^elves. they are very remi- 



niscent of those employed by 
the Atari computer. As can be 
seen in the photograph, they are 
very solid with an easy-to-grip 
stick made of hard rubber -like 
substance- The joysticks et first 
seemed a little stiffs but with use 
could bcmanipuiatod with pfect- 
sion. The red firing button was 
easy to use when moving the 
stick end always fired when you 
wanted J t to. 

The joystick interface and 
joysticks come complete with 
instructions and a short piece on 
using the joysticks in your own 
programs. The hardware is also 
covered by a three monih 
guarantee for the joystick and 
1 2 months cover for the inter 
face. 

The first commercial pro- 
gram written for two players 
using the AGF (oy stick af range 
ment fs soon to be available from 
Silversoft. AGF are also selec- 
ting other programs for use with 
their loysticks. 

The cost of one joystick and 
interface module is £23.50 and 
comes complete with a free de- 
rrionstration progfam. Video 
Graf fill. Eittra joysticks are 
priced at C7.45 each. For fur- 
ther details of Ihese devices 
contact AGF Hardware. 36 Van 
Gogh Place- Bognor Regis. West 
Sussex PQ22 gBV 



Joysticks 



Th^jfOY:s$^k w?r#/f#c# modifh from 
AGfNffr<fw3re, comphrm wtih Atari- sty^ 
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The Spectrum 

Add-on 

— Micro Power 

The Micfo Power Add on is a 
board whic^ fits onto the edge 
connector at the rear of the ZX 
Spectrum. This connection is 
goad and solids but when you 
want to rernove it you get the 
reeling that you are going to pull 
off some of the components as 
weliF [However, it my at be said 
that the Add-on board remained 
intact throughout the review.) 

The Add an board is claimed 
to give users three dd vantages. 
Looking at them m order, the 
first is that it provides three 
channel sound effects via the 
popular AV-3 8910 chip from 
General Instruments. This 
aound genera; or allows vo4j to 
control soured, accessing 
various soynd effects bv the use 
of BASIC Within the pTOOfinn By 
this method, you can easilv in- 
troduce Simple effects sych as a 
gun shot v^ithin a prrogram - 
the presence of the speaker on 
the board makes this quite ef 
fective 

Ul ilising the 2 W am p! i f ier and 
loudspeaker built into the Add- 
on IS easily done by plugging the 
attached jack plug into the ear- 
phone socket ol the Addon to 
amplify the output ol the sound 
chip, You can also plug the |ack 
plug into the MIC socket at the 
back of the Spectrum to amplify 
the output of the computer's 
B££P commands. 



provision i s made f o r t wo joy 
sticks to be fitted to the Add-on 
and are available from Micro 
Power as kits. The joysticks, 
once constructed, are easy to 
hold and the st^ck is easy to 
manipulate. Connection to the 
Add-on is via a quite flimsy con- 
nect ion, but this seemed to hold 
up reasonably we^l during the 
review period. 

The cost of the Add-on board 
is £19. 50 + VAT and comes 
complete wath full instructions 
lor use. The joystick kits are 
priced at 1 3. 95 + VAT. For fur- 
ther details of these products 
get in touch with Micro Power, 
6/8 A Regent Street. Chapet 
Allerion. Ueds LS7 4PE. 

Joystick board 
— intercepter 

Micro's 

Thi& interface board is designed 
to connect a standard Atari-type 
lOystick to the ZX Spectrum. 

The board itself is not boj<ed 
and felt very fragile when plug- 
ged jfito the back of tha Spec- 
trum. There is also room at the 
rear of the board to iniertacefur- 
ther addons should you so 
desire. Two positions are avail- 
able for you to inserl |oy sticks, 
and although the connection did 
not seem at ali strong, the joy- 
sticks worked adequately. 

Instructions are provided for 
the user to check that the inter- 
face board is working up to the 
standards required, and a 



Thmjoyifick ttomrd fr&m 

fsci^ftms far twoAitrr-s^yim 
iOYSifCkSr 



demonstration cassette is in- 
cluded in the package for 
demonstration of the loystick. 
once connected. The supplied 
software demonstrates various 
prograrrimifig methods ir>clud- 
ing machinre code and control 
over sound and screen move- 
ment . 

Interceptor Micro's olfer any 
users their help with converting 
any software that you may 
already own so that it will 
operate with the joystick board, 
and are currently offenng to 
market any software produced 
wrrtten using the board ^ 



The cost of the joystick is 
£15.95 For further details of 
this product wrrte to Interceptor 
Micro's. Lindon House, The 
Green, Tadiey, Hants. 

Competition 

pro-joystick 

— Kempston Micro 

Electronics 

The Kempston joystick is a very 
solid looking device ^ Housed in 
Wack plastic, the joystick has a 
thick stick with a bulbous handle 
wh i ch makes it very easy to grip . 
There are two firing buttons, 
each brightly coloured red, sup 




Th# Spmcirum Add on from 

pfhafogrsph iommpiity ih^ 
eomputmr'j 8E£P CttmmtndM. 
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posedty for teft or right handed 
players iHeaven forbid that soft- 
ware games become so com- 
p^ei! thai you have to choose 
between the type of laser you 
blasn he aliens with!}. 

The joy stsck comes complete 
with a boxed interface which 
easily plugs in and out of the rear 
edge connectof off th^ Spec- 
trum. It does not, however, 
have anv facility tor any other 
add-on to be fitted once the joy 
^tickismpo&ition. 

The joystick operation is eas- 
ily programmed for in BASIC or 
machine code, and full instryc- 
iions ptus a number of demon- 
sttation pfoflrams are provided 
for you to get the harvg of it. Ar^ 
the time of wnimg, ^ 

the Kenr^p- 



ston. joystick was compatible 
with at least five games on the 
market, including chose from 
Quicksilva. Softek. AbbeM and 
NeM Generation. 

Operation of the (oy^tick was 
a bit tiiff at first, but once you 
get used to tt. skillful manipu^a' 
tton was possible. 

The cost of the Kempston 
^y stick is £25, Further details 
on this device are available from 
Kempston Micro Electronics. 
180A Bedford Road, Kemp- 
ston, Bedford MK42 BBL. 



Once you have completed its 
manufacture^ there are also a 
number of pfogrammi-ng sug- 
gestions which can be utilised to 
test the unit. Provision is made 
for two joysticks, and although 
the DIN plugs are used lor a good 
connection, the hoard did not 
feel very safe whilst the gonnec- 
ions were made. Removing the 



loysticks ffom the board in- 
volved some fairly vigourous 
manoeuvering as well, which 
dfcd not feel very confident, 

The joysticks supplied with 
the sample were fairly sturdy 
and held up well in operation. 
The f*el of them was a little 
floppy, but they nevertheless 
worked adequately. The ffnng 
butior>, empViasjsed in bright 
red, operattsd wlienever ii was 



Analogue Input 
device 

— Midwich 

This interface is once again not 
boxed. Good connections are 
made when the board is plugged 
into the Spectrum^ but there 
were fears (unfounded as it hap- 
pens^ when it had to be re- 
moved. The Midwich interface 
lies horijEontal out o1 
the back of 



Th^ Af^slogue input dsyic^ 
MMwicft ComfHtfsf Compmny. 



^Ifttfw 



,^Jif 



the Spectrum, rather than ver- 
tical like the rest of the review 
samples, and there were the 
nagging fears of the RAlVI pack 
wobble syndrome' happening all 
over agdin. 

The interface board is avail- 
able from Midwich as a kit^ and 
as such comes complete with 
full instructions for assembly. 



leeded without any worries ^ 

The COS! of the analogue in- 
put interface is C22.95 and 
each joystick is priced at £ 7.93 . 
For further details of Midwich 
products contact Midwich 
Computer Company Ltd. Rick 
inghali House, i^ickinghail, Suf- 
folk IP2 2 1HH. 
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Sound and 
vision 



Th& ChanerboK 
Speech SyfTthmSfS urtit 
from Wif^tam Stuart 



Big Ears 

— William Stuart 

Systems 

Onginalty designed for the 
UK 1 1 and Superboard , ihe Big 
Ears speech recognition system 
i$ now a vai^abl^ for most leac^irtg 
micros including jhe ZX Spec 
Uunn . 

Housed in a sturdy bOK, ttie 
Big Ears system eahsists at a 
microphone, pre amplifier, 
afial^ogut frequency fillers end 
digital interface. You are also 
supplied with a software 
package allowing you lo 
beconrie acquainted with what 
you soori find IS a very comp^eM 
piece of technology The pro- 
gram wilh the syslem has four 
modes. Learn. Test. Demo or 
Save. All the mode$ afe fairly 
self-explanatory; and the demo 
enplams all should you require 
co*Tjprehensive details 

Using the equipmar^t. you 
can atlow the Spectrum to learn 
a word, you can then test that 
the compuier understands and 
recognizes ihai word, and then 
save the program together with 
j!^ new expanded vocabulary. 

During the review periiad. we 
had the Big Ears programmed to 
recognise nearly everyone's 
narne in the office- And tNs it did 
quite successfutty^ except for 
the name 'Helen* which it seem- 
ed to 'recognize' every time it 
wasn't quite sure! 

Complete with full instruc- 
tions for use. the Big Ears 
speech recogniipon system is 
priced at C49 For further details 
of thES device^ contact W^Uam 




Stuart Systems Ltd. 44 Bedford 
Gardens. London WS 7 EH. 



Chatterbox 

— William Stuart 

systems 

Chatterbox y5€s a riovel method 
of forming speech - it dOeS no! 
contain a fix^ vocsbylaryp but 
rather depends on the building 
up of individual sounds (or 
phonemes) under program con- 
trol 

The Chatter bO)t itsetf isa nice 
solkd box with a speaker unit 
built into tfie front. The output 
from the speakef is clear and set 
at a reasonable volume. There is 
also a speaker output at the back 
of the unrt, as well as an audio 
output which could be played 
through your hi ft. The Chatter- 
box is connected to the rear 
edge connector of the Spectrum 
ancl pf ovNJtes room for iddktional 



hardware to be added on. 

The speech output from the 
unit IS of quite high standard and 
is certainly fun to play vyith. By 
POKEing various codes, it is 
possFble to build up words by 
their basic sounds. It sounds 
fairly easy, but it can take quite 
some Time to find exactly the 
right sounds you r*ed before 
anyone can recognise what you 
are trying to say. It is a trium- 
phani moment i hough, when 
your Chatterbox finally puts 
together its first word. 

The unit comes complete 
wrth a list of codes wtth which to 
expefimem with and use as 
building blocks, as well as some 
program sKamples of how to 
utilise the device withm your 
programs. 

The Chatterbox is priced at 
C49 or E39 as s DIV kit. For fur- 
ther details contact Wtlliam 
Stuart Systems Ltd, 44 Bedford 
Gardens. London W8 TEH. 



ZONX 

— Bi-Pak 
Semiconductors 

OngmaMy designed for the 
2X81 . a-Pak have now releas ! 
ed an adaptor so thai the 
ZONX 81 can now be utilised 
With the Spectrum. 

Self-contained m a strortg 
plastic box, The unn easily plugs 
into the rear of the Spectrurn for- 
ming a good connection. There 
IS a manual control for the 
volume^ the sound produced be 
ing ciear and withm a reasonable 
volume range. 

Using the unit, via smple 
BASIC commands included 
Within a piece of software, a 
wide range of sound effects can 
be produced by the three chan 
nei plus noise chip housed 
within the umt Thus, dependincj 
on various statements within ^j 
prpgram, the pitches and 
volumes of three channels and 
overall attack .'dec ay envelope 
can be manipyl^ated- And whai 
that means is that you can get 
quite reaiist»c sound of explo^ 
sions. helicopters, bells, etc. 

There is an interface at the 
rear of the device which means 
that you could add other devices 
on the back of the Spectrum at 
the same itme as your ZONX, 
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Complete wiTh a very com 
prehensEve maniisl with tried 
and tested software examples. 
the ZONX \% priced at £32.75. 
Fof more information contecT Bi- 
Pak SemiconduciOfS. The Mail- 
ings. 63A High Street, Ware, 
Herts SGI 2 9AG 

S-Pack 

— DCP Micro- 
developments 

This is another product which 
first cut Its leeth on the ZX8 1 
Pbggifsg i\i\% unit into the back 
of the Sf>ootrum, you can make 
the S Patk w&rk wonders in 
seconcis With a f few $imple key 
presses, n announces 'This is 
Ofgit^lker ' (which is tfi^hat rt used 
t£>be called!}. 

The ur^ii comes supplied with 
3 total vocabulary of 7 1 
phrases, numbers or letters. 
They at fir^t sight do not seem 
very inspiring, but at closer in- 
spection, they all seem to be 
tairly useful. Should you get 
bored wah these staunds, OCR 
have three other Word Packs 
^hich are supplied as ROMs and 
just need lo be allowed for in 
VOUT programming for inclusion 
in a new program. These Word 
Packs are pnced at C 14.95 
each, so check out that you are 
inierested m the complete voc^ 
abulary before lookmg too 
closely atth^unit. 

The S-Pack is housed in a 
black box with a good edge con- 
nector and an expansion con- 
nector should you wish to hang 
anything else on tht back. 

The S Pack, complete with 
Word Pack 1 . is priced at 
€49 95 Further details are 
available from DCP Microd^vel- 
opments Ltd. 2 Station Close. 
Lifigwood. IMorwiohiHRI 3 4AX. 




Graphics 






pack compi»i& with 
mffiff^^o for u$0 On 

r/i* ZX Sp^ctfum from 
Bi-P^k S^mfcofi^uciots. 




Th0 S /*ff€lf ff(?m OCF 



Tha Dtgit*f Tfmcmr umt from RD 




Digital tracer 

— RD Laboratories 

The device from RD 
Laboratories mu SI b^smgladotit 
as special if only for its cheap 
price — this son of technology 
has normally only been available 
for up market computers 

Tiie Digital Tracer comes 
complete with an instruction 
booklet, a tracihg sheet and a 
template which is used for a^ign- 
ment. The cassette supplied 
With the package includes four 
programs which can be used in- 
dividually or MERGEd and used 
together. Using the programs 
you can plot individual points, 
draw lines, alter the background 
and foreground CO lours, shading 
areas enclosed by the tracer , 
printing and editmg of text on 
screen ThySp V^"^ could, using 
the Digital Tracer, transfer a pic- 
ture or diagram to the screen, 
further develop it using the 
editing facilities, and then SAVE 
the screen to tape. 

In practice, howeverr the 
digital tracer is a Idtle tricky to 
use. As ¥^tj draw using the 
t racer r a crosshair target comes 
up on the screen, and by skillful 
manipulation, very accurate 
drawing can be accomplished 
However , when you start trying 
to fill in areas o* the screen, or 
adding fine detail to your draw- 
irtg, it does g^t a bit awkward. 
Since the software is written in 
BASIC, rather than machine 
code, tt would seem tair to lay 
the blame ior any of the iracer's 
shortcomings at the software s 
doof. 

Other programs on the 
cassette include a co-ordinates 
program which can be used to 
move an origin and k and y C{>- 
qrdinates around the screen. 
Another program allows you to 
draw at a fast speed with the 
1 racer, with the compijter p^oi 
ting the points at a sfowef rate. 
And the last program is used to 
define user characters, but is not 
intended for use wiih the tracer. 

All in atU a useful device 
which faithfyity reproduces the 
drawing action on screen. The 
Digital Tracer is available at 
E 4 9, 9 5. For more detail son I his 
product contact HD Laborator- 
ies, Unit 20, Court Road In 
dustf»al Estate, Cum Barn, 
Gwent NP44 3AS, 
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Extra, 
extra 



52KRAM 

— JRS Software 

The 32K RAM ppsii-.r-i fnr the 
1 6K Spectrum is offoKrd in two 
forms, one for each issue of Th& 
ZX Spectrum. 

The fifSt issue c^n be up- 
graded to 4BK using a RAM 
board which IS fitted tnside the 
Spectrum, iBsiallatK^fi is easily 
dona and raqutres no soidenng. 
just some very eareful fjcctng. 
The retaining screws in the base 
of the Specif urn are undone 
and, by carefylly lifting up the 
eovar. tha board can be placed 
over and lirmly pushed info the 
place indfcaied in the msirue- 
tions that come with the RAM 
board Once in place, the Spec- 
trum IS closed up and operates 
as a 48K machine. 

Perhaps a better way of 
upgrading can be done as m the 
method employed in the second 
issue of I ha Spectrum. Here you 
are supplied with 1 2 iCs, all 
clearly marked with a letter. A, 
B. C. D or E. Using the diagram 
supplied, you carefully undo 
your Spectrum and position the 
ICs as shown in the accompany- 
ing do<:u mentation Once fitted, 
the Spectrum can be put back 
together again and you have 3 
AQK machine. 

Both methods of upgrading 
were easy to accomplish and 
both proved effects vedunng the 
period they hArere tested for 
review. 

The 32K RAM board for the 
lirst issue ZX Spectrum is priced 
at £42.50 and the 32 K ICs for 
the second issue Spectrun^ cost 
£42,50. For furl her details con- 
tact Jf^S Sciftw5*re. 19 Wayside 
Avenue. Worthing BN13 3JU. 

interspec 

— DCP Micro- 
developments 

This one unit provides vinually 
the complete interface package 
that anyone would want on their 
computer. 

For the dedicaied program- 
mer, you'll find an eight bit TTL 
input port, an eight -bit TTL out- 
put port, an e^ght channel 
Ejn^fcogua to digital converter. 
four high Current relay Outputs 
and four switch tnputs. AlsOr fit- 
ted to the rear of the Interspec is 



a BUS connector which has all 
the necessary data, power and 
decoded address lines to add 
more peripherals. 

Cased m a smart looking unit , 
the Intersprec package comes 
complete with detailed instruc- 
tions on how to get the most out 
of the unit, backed with hard- 
ware and software examples- 
Priced at £39.95, you can 
find Out more about the Inter- 
spec unit and its control appli- 
cations from DCP Micro- 
developments Ltd. 2 Station 
Close, Lingwoodp Norwich 
NRt3 4AX. 




Th0 f 2 fCs which mske thB 
S0condis^tim fSfC Sp&cTrumup 
to a 48K tfsvke fro/n JR$ 



^^f mmf ttjf Jjj^V ^i^ Jimm 

4ir iM^ jiiiir "^L^ ^ ^ ttB tim 

f J^ ^ ^ ^^ i^ Hhm ^ 

*» t^ Ito' ^ ' - ^ *"" 
^ ^ ^ mm ^-^^ 



Th^ RAM bpAfd which 
iransforms the first issuo fEK 
Spectrum to a 4.8f( m»chify0 
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Settling 
down? 



TTi* Spmcfrum 
vwork station from 

Pf&discis in sctian. 



Spectrum 
workstation 
— Peter Furlong 
Products 

If y(HJ > & going to Settle down 
with vouf Spectrum and you 
want secutpty, then this mgy be 
what v^u re looking for — it 
makes the Specif um into a very 
smart looking system. 

Cf^n^iructed from durable 
AB5 plastic, the workstation 
would certainly stand up to a imt 
amoynt of punishment. The 
Spectrum fits into th© slot built 
mto the from of the ima, and ihe 
trailing wires [to the TV, PSU. 
printer , etc 3 are t a be slotted 
through small hol^s cut into the 
piasir<r frame. This oporation is 
actuuHy mofe difficult than it 
may ^1 fif St seem, especialty as 
you are Fequired to do some 
q\j\u tncky soldering to attach 
The speaker connections to the 
Spectrurn. (The speaker is 
available as an ektra for £3.50) 



Two switches can be 
atlactied to the unit {although 
only one switch is shown in the 
review sample), an onroff 
Switch for the Spectrum and a 
LOAD/SAVE sw It eh catering for 
the bizarre switching leads 
Situation on the Spectrum. 
These afe both counted as ex- 
tras and are pnced at £3.00 
each, but are extremery 
necessary for best operaDcwn An 
alloy tsase is also avaiiabte for 
the unit, at the add it ion ai price of 
£3-50. which comes compleie 
With rubber feet for grip. 

The PSU IS hidden mside the 
main body of the unit above 
which sits the TV or mt^nixor. 
The plinth is raised slightly pro- 
viding a good angle of ^lew for 
the user. [Should the TV over^ 
hang the workstation. Peter 
f urtong Products are working on 
an extent ion bracket to over 
come this problem}. A matching 
stackable unit for the ZX t^icro^ 
drives Will soon also be availably 
to match this unit. 





The cost of the Spectrum 
w ork stati on i§ £ 1 6 ,00 pi u s 
£2 00 postage Further infor 
mation is obtainable from Peter 
Furlong Products. Unit F, South 
Coast Road industrial Estate, 
Peatehaven. East Sussex Sf49 
eiS[A 

Spectrum custom 

case 

— computex Cases 

And if you have settled down to 
just using a Spectrum, how 
about a case to carry aJI your 
computing bits and pieces 
around towmn. 

Aimed at the business user 
With the typicat busmess- 
per son's case, the custom cas^ 






has been designed to allow for 
all that you would need to carry 
around with you, including room 
lor the much heratdetJ ZX 
Micfodrives Each piece of 
equipment is held securely m 
shock absorbani foam, with the 
individual devices connected up 
under the foam for good connec 

tiOn. 

Should you have the oppor- 
tunity to power up your Spec- 
trum system, you can simply 
unhinge the lid of the custom 
case and begin work The top of 
the lid includes a number of 
wallets for papers and books. 
With smaller com payments for 
pens, cassettes, etc Con- 
structed from ABS plastic, the 
C«tM ire cenainly strongly buitt 
and provide a very useful, il Iuk- 
uri^ous. addition to the family of 
Spectrum peripherals. 

The Spectrum custom case 
Mftt f 34.95. For further details 
contact Compute >( Cases, Stan- 
hope Road, Camberley, Surrey 
GU15 3PS. 
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JOIN ,, 
THE °*' 
USERS' 
CLUB 



Mekt th# nfio»t of your Spectrum or ZX81 by 
joining the country's strongest end most 
enthuijastic users' club-th* NMbnat 2X Users' 
Club. 



Wl»n yciu join ui. wt'll tgnd you our 'new m«rnbefs wek^me 
PkW with 30 progr^mi {1 5 for t*ia ZXSi. 1 5 for (he Spectrum L 
plus tN fint isflus of our vBlua-psckftcf eiub m«gi£ihe 
INTERFACE. 

In^id* INTERFACE ii w«ll *» ftt l«ift tivc progrsms for your 
ZXfll Of Spectrym, you'll find i©tt*ri *fom me m berg bi ihmv 
shsrs tips «md ideis, and sound off on a vinsTy of »ubj«cts 
Etuch it you-know-wl>o't appiifing dkiFivary timsi recorcS), s 
lilt of local ZX c^ubt, and ipecipl offen from softvvfra houtaft 
and book p ubi i ah a ri- special offafs iusi for rnambar^ 
If ypy ra bavmg problams wkh your cornputar, wa hava 
airpartaon tip to iry ind help you. If you want to ttJin a local 
usars^ club, wa'lf Qiva you publicity, and lat you buy booki at a 
spacial dSicount for your club rriarnbari 
If you're no! a club nriimbar^ you're missing out on making the 
moBt of your micro t and try saying trial tan tirrifli Quickly M 
Come on in and join us, ttie water's ftna. fl's £9.50 for a yMf'% 
INTEf^FACi, and we'll saricJ you a sample iaiije fof £l CN) 

Run by Tim Niftnall, th« Nan ion al ZX Usefi' Club it a resource 
jutt waking to be lapped. Come on arHj itart lappfrvg. 



National ZX Uieri' Club. 
Da pi. ZC 

44-46 Earti Coun Road. 
London, wa elJ 

OK, Ttm* you've convinced me: 



«uj ^ 

« 



I I Send me my 'new member*' wilcome pack' plus my fii^t 
itiue of INTERFACE and keep thote INTERFACES commg 
for the next year I enclose CS.SO (UK), C12.S0 {Europe) 

I } Juii send ma a aampla of INTERFACE. I enclose CVOQ 

I have I I i ZX81 I ) a Spectrum 

Nirtw 

Addrtis , ->,*->». 



rarfh'libii-iii'feiHii-i 



i>4-<l'f+4-ha»hri>f4ii4i«ii^vai 



•**ufa-*a-mih-r- 



l ^^g- I rf = 




Stylish case tits neatly between ^^^^ ^^ 

Z)^B\ ana Ram pack of 8K Of more 

256 t 19a p+iel5 

Hi res display h\^ independent o1 old di&play iite 

Very fast and poweffut graphici commands as e*iensu>n^ 
01 Sinclair aaiiiC SLOW / FAST CLS COPV PRINT PtOT 
all eic tended iQ hi m% 

114 PLOT modes including! 

Pomti and vari<HJS line types 
Textured triangle till 
Absolute and reiitive co-ordinetss 
Line drawmg to points off acreen 

Mixed tent and graphics including I^RlNT at grapnics 
cursor. 

User d«fin#d graphics lor space Invaders etc 

Screen COPY to printer 

EiEtensiv^ manual eKceltenr fof school and home use and 
lull guarantee 



I 
I 



h 



Arcade garner avait^b^e soon' 




Post to - Notiing Dale Te^;hf^o^ogy Cantfe (LtdS 

TFL IZX81) ^ 

1 m Freston Road ^ 

London WlO 6TH COi ^M9 89421 

Please 5*^id me boardts) *r £32 00 each 

+ £4 aC VAT plu^ 75p PftP 

I enclose Cheque/P for 

Or I wish to pay Dy Aecess/bsrctey Csrd'Visa 

Cafd Number 

Name and Address ( PRINT > 

f^n>e 

Address 



Credit cafd holier s signature 
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SOFTWARE 



Bragon'£( Unix 

JUST THREE OF THE AMAZINC NEW MACHINE CODE GAMES FROM SOFTER 



FOR THE ZX SPECTRUM 



^f01)^STE^S pn IfEVL f0U2(t 



II It wimnH actyftlly m nightmare^ then it certainly 
inme^i like one,^. trapped in Hdl wUh th<^ M - 
coniumirig flimci b«low mv b<?mg Ch«9<d by vmniplrp 
mcinpteri througb i mid nwte of ladders ind pktforfyiii, 
&U1 [ had Hilly Fewer ©n my ifide^ and a himmcr whkh 
caiild ipagkaUy ci«atir hol^ft * the only way Id kill 
thete craty montt^ri wvmcd to be Co make thetri faJf 
to a li>*tr kvel! But Jual then, the Uid Monk acnl 
hU Ghouli after me,.. Any ZX Spcctruffi. 

MILLIPEDE 

Wm the MUUpede aecnwd IndeitrucUblcj ai moh at t 
thai a part of her, the rcwt el her juai kepi on commi! 
Bat I wai fiiler, ihi; wouldn'l get to mi?*., juit then 
Sid the Spider *ppeiied cauaifif me to swerve aod iai^ 
ffly aim. And what'i thli!?? ScorpI the Scorpiian dive 
booabtng me wiili her indettructablv rien;! which leivr 
more ^f iho«e bl»»ied inu throe mi to spoil my AimE 
Quite the rooit deled able venkiP of the artaae favourite 
for *n¥ ZK Spectrum. 

COSMIC S\A/ARM 

OK* I accept that Vm to blame. 1 wa* warned ;i||smiit 
en.leHng the Proxieaa Cenlauri Sf^cior wilhoul an eacort. 
Atid now I'm Ifi the mid a! of a twArm pf *licfi egg-likr 
forma, collision seeming imminent r fire* thry break opi^n 
revcalUni itringe ^Hen type* which fly wkldly *roiifid. 
1 fire Again a« if my llifc depended upon it - then two 
of the lorthi fuse ifito a single iriuunl *hi<h rha^t^t mc! 
One of the most original (boot -ein- tip space iamctf to 
appear. Atiy Z^ Spectrum. 

ALL GAMES £5.95 



lit t4k*?" America by aiorm - now ita 4Mii table 
for your IX Spectrum! In thl» am^ting ncv^ arcade 
gaffi<? yati ride an ostrich and ioual with the Dirk 
i^rds on fheir buizard^ in « fantasy land where 
anyfhing cmn happen - ^nd il u sua Ely does, Vou 
eon t ml your moums wing -flap And direct ion of 
flight in thii faat ^nd furiOun game of witt» 
Anv Z!X Spectrum ' Availabtr very noon! 

Bragon'jEf Hair 

I thought it would be eaay.^. explore the Dragon's 
LalTp find the legetidary Crystal of power and be 
iOtie before he knew of what wa« hjippcning. More 
fool Ip fw he was there all right wailing for me* 
and that jmp whit:h followed me everywhere with 
no other seeming purpoi^e than to steal my compaas 
without whieh I was well and truely lost ! 
The ultimate Mate -Ad venture g^mc for the 4aK Sped rum 



Ibty swoopp they dive, they turn figurea of eight. 
The most afnsiing Ki-Rea shoot -em- up arcade typ# 
game to come otit in age«! Can you tufvlve? Any 
ZX Spectrum r 



Wi^^re tioE only famous for our gpei«a.^. Write 
for D«taila of Sofvys. con slat ing Of a User Definable 
Key program* our Sofcom Compiler* our Soff^ob 
Disassembler^ our SoffrCtn Assembler and our unique 
9ofkit* 1 i 2 uulity and gr*phica kits. You'll h* 
ammnedp ihey are inovative and eaally the beat available. 



ijili; 



«OFTW#h^E 



3S9 CROXTED ROAD LONDOIM 
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ZX81 GAME 




trial 



Round up your sheep with this 

program for your 16K ZX81 from 

Guy Morgan of lUiid-Clamorgan. 




The objeci of this game is to 
round up a nymbei of sheap in 
the shortest possible time. Vou 
are given the chotce of ^ow 
many ^heep (between one and 
siKl vou wouW like to four>d up; 
one sheep is fairlv easy, but if 
you choose to rouixJ up six 
sheep you will find it very tirne 
consuming as th^y ksep 



wandering out of the pen as 
others are being rounded up. 

You move the she^p by plac^ 
rng the dog near to the sheep 
using the Cyr&Or kgys, so tha-t it 
will move directly away from ihe 
dog. However, if you move too 
close to the she«p, you may lind 
that the sheep wil! panic and are 
liiible to move m an unpredic- 



table direction. 

The dog is allowed three 
moves between sheep moves; 
th»s can be increased if required 
by changing line 7 1 0. The game 
ends when the dog has rounded 
up the sheep and is standing 
gu^rd at the gate of the pen and 
the dog's three moves Kave 
been completed. At any stage of 



the game^ nsitbef itie dog or 
sheep are altowed to jump the 
fence or wall of the pen. 

It's a dog's rife 

The dog and sheep aw POKEd 
onto the screen and the preuious 
positions of the characters aire 
blanked by POKEIng with zero. 
The POKE numbers are calcu- 
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lited M offsets usmg the 
number held in the system 
variable FILE as ^ base poinr 
The checks on the relation 
sbip tetu^een sheep and dog are 



DFdinai^s. so routines to cor^vflrt 
lo these are included: thev are 
tcx^ated Bt the beginning o1 the 
pragram to speed up the opera 
tion. The routine to generate 

r^indnm ?;h*?i»p mfjv^^ i^ rikn 



placed at the beginning of the 
pfogram for the sarne reason. 
The positions ol the sheep in 
terms of the POKE offsets are 
hetd in the array, S(NSI. 

ThplimflF. vyhl^h^^ iniTi^ili^pH 



in line^ 707 to 709 and updated 
bv the subroutine at iirte 20 10* 
rnakes use of the FRAMES 
system variable. Lines 9000 
and 9010 are the usual ZXai 
sHf RUN rotttmri 



log Of 
ip the 



"OKEd 
ivious 
rs are 
zero, 
calcu 



1 PEN fr*+SHEEPDQG TRIRLir## 

lO PRINT RT ©.. a©; '^SHEEPCOG TRI 

20 PRINT ftT 2,0. "YOU tifkY CMOOS 
E HOW MRNV SHeEP TO'',"ftOUND UP, 
MO MORE THftN 6^ IF'^^'^VOU GET TOO 

CLOSE TO R SHEEP JT *;'UILi_ PRN 
IC fiND IF rOU PRE TOO"' ^ "Ffifi fiUfiV 

OHEEP UILL UPMDER PT ''."RfiNDOM- 



5S 


PRINT "MOUE DOGi UITH THE CU 


1 


R50P 


KEYS.''.- "TO use P TURN iJlTHO 


740 


tJT MOUING" , "THE DOG PRE55 RNY OT 


H 


HEf* KEV . ■' 


*7S0 


30 


PRINT RT 13^©; "PRESS RNV KE 


2' 3 


•r* TO 


PLPV . ' 


7S0 


4.0 


IF INKEYJe—' THEN GOTO 40 


33 


50 


CLS 


770 


90 


GOTO 30Q 


= C*1 


lee 


REM *«-#CONU, TO CO-ORD3*** 


^eo 


110 


LET VSeiNT fZ.-'33.^+l 


790 


ISO 


LET X-5= f.Z- tYS-1) *33) 


C50O 


13(S 


RETURN 


S10 


140 


REK ***DOG CO-ORDS*** 


ais 


ISQi 


LET YD si NT fD - 33^ 4-1 


&S0 


1S« 


LET XC = (I>- eVD-lJ *33,1 


93Ct 


170 


RETURN 


335 


160 


REM ***RflNDOH HQ'JE + *# 


640 


19d 


LET XScXS+1-JNT tRND*3i 


-I'D) 


360 


LET YSsYS+1-lNT iRND*33 


G43 


£lw> 


GOTO ses 


S-YD 


£20 


REM t*r*CONU. TO POKE NO.*** 


34S 


£30 


LET US = XS+33* 1V5-1) 


S50 


.34.0 


RETURN 


355 


3O0 


REM *.*#NO. or S^HEBP^k* 


es0 


3ie 


PRINT "HOU MANY SHEEP DO YO 


=565 


J UflNT " . -TO ROUND UP - 


^70 


3 IS 


INPUT NS 


900 


320 


IF NS>0 fiNC> NS<7 TMEN GOTO 


f^^T"^ 


340 




eso 


325 


PRINT ,,, "SORRY, MORE THPiN O 


,565 


HWD 


LESS" ,> "THRN 7" 


9&0 


330 


GOTO 3 IS 


910 


Jd.0 


PRINT ..NS;" IS OKRY." 


915 


3J.E 


FOR N = l TO 10i> 


920 


34.6 


NEXT N 


985 


350 


CLS 


=jP + l 


355 


REH **r#INmflLlZEi** 


930 


560 


DIH 5INSJ 


T P=; 


41* 


REM ***PEN»** 


935 


4.20 


PRINT RT 9.13^"^ ■^■■ 


940 


4.30 


PRINT RT 10, 13, ' i r* 


943 


44.0 


PRINT RT 11,13,"1 I- 


94.5 


450 


PRINT RT 12 ; 13, "^^^J" 


10O0 


46 Q 


REM ***FENCE*iHi 


1010 


470 


FOR N = TO 31 


loss 


4-9© 


PR TNT RT O . N . '■ , '* ^ ftT 2 1 , N,, * . 


1025 


'" 1 




1@30 


490 


NrXT N 


iOO 


5Q0 


FOR N-O TO 21 


1035 


S10 


PRINT RT N,i0, "-"^RT N..31,;". 


1045 


is© 


NEXT N 


1050 


530 


REM *<^*GENEnRTE SHEEP *»» 


" ; T 


53S 


LET UsPEEl^: 1639S +2S6*PeeK 1 


10S5 


539T 




lO&O 


54.0 


FOR N=l TO NS 


zEC 


55© 


LET US = INT (RND*724.l 


560 


IF PEEK tUI + US)<:t0 THEN GOTO 


£010 


sse 




7 a +P 


570 


POKE U+WS, £0 


2Oa0 


560 


LET S (Ni =US 


S030 


590 


NEXT N 


ao4.e 


600 


REM *«-*PLRCe: OOG*** 


ii O O 


&i0 


LET UD=INT (RND*724> 


3010 


520 


IF PEEK (UC+U> ; 'O THEN GOTO 





610 

530 POKE UD+U,. S 

5*i0 LET D = UD 

700 REM ***STRRT*»* 

TOT LET 5=0 

705 POKE l64.3e..2ES 

7Q9 POKE 16437;. 255 

710 FOR N=l TD 3 

7 IS LET Dls^D 

720 IF iNKEYSs"" THEN GOTO 73© 

73© IF INKEY*c -8' THEN LET DsD4- 

IF 1NKEV¥= S THEN LET P=0- 

IF INKEYS="5" THEN LET D=D+ 

XF lNKEY» = '-7" THEN LET E>=D- 

IF PEEK (U + E>.^-s^0 TneN LET D 

PGKE U+D1,0 

POKE i-J-^D.S 

NEXT N 

REM ***HGUE SHEEP*** 

GOSUB 140 

FOR N=l TO NS 

LET ZsilNT IS rN) ) 

GOSUB 1O0 

IF RES tXS-XT'J ^3 OR fiBS lYS 
>3 THEN GOTO 1S0 

IF RSS (XS-XD) <2 fiND Res (Y 
) <S THEN GOTO 13Ck 

IF XSjXD THEN LET XSsXSl-l 

IF XS*;XD THEN LET XS=XS-1 

IF Y5:YC> THEN LET YS=YS + 1 

IF Y5<YD THEN LET YSsYS-1 

GOSUB 220 

IF PEEK tW+US><>0 THEN GOTO 

POKE U+S (N) ., 

POKE U+US^a© 

LET S iN) =US 

NEXT N 

REM ***ftLL IN PEN?*** 

LET P=0 

FOR N:=345 TO 34.7 

IF PEEK tU + N.* =20 THEN LET P 

IF PEEK {U+N + 33jt s^O THEN LE 
P+1 

IF RsNS THEN GOTO 1030 

NEXT N 

GOSUB 2010 

GOTO 7 10 

REM 4^**ENE' OF GRME*** 

GOSUB 3O10 

GOTO 104.0 

REM **#DOG IN GRTE"?*** 

IF PEEK tU + 3l3> =3 THEN GOTQ 
O 

GOTO 710 

LET TM = INT 1 5^60) 

LET TSsINT rS-TM#&0> 

PRINT RT 16, 1;N3;"- SHEEP IN 
m: ■■ MIN"; 

IF TM<^1 THEM PRINT "S".. 

PRINT RT 18.13;" RND ".TS;" 
S" 

$TOP 

LET Ss5+ (256* «^S6-PEEK 1643 
EEK l&4r36> ,'EO 

POKE 16437,.2S5 

POKE 16436.255 

RETURN 

SRUE 'SHEEPDOB" 

GOTO 1 
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Sinclair ZX Spec 



I 



16Kor48KRAM... 
full-size moving- 
key keyboard... 
colour and sound, 
high-resolution 
graphics... 

From only 

£125! 



First, there was the world-beating 
Sinclair ZX60. The first persor^l computer 
for under £100 

Then, the ZXS1 With up to 16K RAM 
available, and the ZX Printer Giving more 
powef and more tIexibHily Together, 
they ve sold over 5CX).0O0 so far, to make 
Sinclair world leaders m personal 
computing And the 2X81 remains the 
ideal low -cost introduction to computing 

Now there s the ZXSpectrumS With 
up to 48K of RAM A full^sii^e moving-key 
keyboard Vivrd colour and sound High- 
resolution graphics. And a low pnce that's 
unnvalied 

Professional power- 
personal computer price! 

The ZX Spectrum incorporates ail 
the proven features of theZXST But its 
fiew 16K BASIC ROM dramatically 
Increases your computing power 

Ybu have access to a range of 8 
COfoyrs for foreground, background and 
border, together with a sound generator 
and high -re solution graphics 

You have the facility to support 
sepa rate data files 

Vbu have a choice of storage capa- 
cities (governed by the amount of RAM j. 
16K of RAM (which you can u prate later 
to 4SK of RAM) or a fnas5ive 48K of RAM 

Yet the price of the Spectrum 16K 
is an ama^ir^g £125! Even the popular 
48K version costs only £t75f 

You may decide to begin with the 
16K version. If so. you can still return it later 
for an upgrade The cost? Around £60 




Ready to use today, 
easy to expand tomorrow 

Youf ZX Spectrum comes with a mams 
adaptor and all the necessary leads to 
connect to most cassette recorders 
and TVs (colour or black and white) 

Employing Sinclair BASIC tnow used 
in over 500.000 computers worldwide) 
the ZX Spectfum comes complete with 
two manuals which together represent a 
detaiied course in BASiC programming. 
Whether you're a beginner or a competent 
prosramrfier^you II find them both of im- 
mense help Depending on your computer 
experience, you II quicWy be moving 
into the coiourtui world of ZX Spectrum 
professional- level computing. 

ThefO's no need to stop there The 
ZX Printer -^ available now - is fully 
compatible with the ZX Spectrum And 
later th is year t h ere wil I be Mi crodri v es for 
massive amounis of extra on -line storage, 
plus an RS232 /network interface board. 




Key features of the 
Sinclair ZX Spectrum 

• Full colour - B colours each for 
foreground, background and bordef,] 
plus flashing and brightness inter 
control 

I Sound " BEEP command with var 
pitch and duration. 

> Massive RAM - IfiK or 46K. 

i Full-size moving-key keyboard - aH 
keys at normal type writer pitchy with^ 
repeat facility on each key, 

• High-resoltitiOn -256dots 
horizontally ic 192 vertically, each 
individually addressable for true h| 
resolution graphics 

» ASCII character set -with upper- ar 
lower-case characters. 

> Teletext compalible" user software 
can generate 40 characters per lina 
or other settings. 

> High speed LOAD & SAVE -16K in t( 
seconds via cassette, with VERIFY4| 
MERGE for programs and separate 
data files. 

I Sinclair 16Kextended BASIC - 
incorporating unique 'one^OucJ^ 
keyword entry, syntax check, ana 
report codes. 



turn 




m 



!X Spectrum software on 
issettes -available now 



ich 
uehigh 



The Spectrum software library is 
fowmg every day Subjects include 



border, «- - ^ - / — - 
ntensitv is'^^s education, and business/ 
' 1 Kmsehald management Right 
itmulation .Chess Planetoids . 
virtable feiory . Inventions. VU-CALC VU-3D 
I „ Club Record Conuoller i here is 
lOfnettiing tor everyone A r>d they all 
make full use ot the Spectrum s cotour, 
d- all Kund. ^nd graphics capabilities Vbu'll 
hwiih receive a detailed catalogue withyouf 
I Spectrum 



ZX Expansion Module 



tware 
irline 



< in too 

IIFVA 
imte 



Thffi module incorporates ( he t hree 
functions of Microdrive cor^l roller, local 
f f- and »^^ network, and RS232 tnt erf ace 

tJonnect it to your Spectrum and you can 
ccnirol up to eight Microdnves. 
wmmunicate with other computers, and 
dnve a wide range of printers 

The poten tia I (s eno rmous . and t he 
fncKJute will t>e avajJatHe in the early part 
oti9e3forafOuncJ£30 



ch^ 
md 




i 



Sinclair Research Lid, Stanhope Road, 
Camt>ertey. Sun^ey GUIS 3PS. 
leL Cambertey (0276) 685311 . 



The ZX Printer- 
available now 

Designed exclusively for use with the 
Sine fair ZX range of computers, the 
printer offers ZX Spectrum owners the full 
ASCit character set -including lowercase 
Characters and high -resolution graphics. 

A special feature i$ COPY which 
pfinis out exactly whal is on the whole TV 
screen without the need tor furlher ^_, , 

ters per second, with 32 characters 
per tine and 9 lines per vertical inch 

The ZX Printer connects to the rear of 
your ZX Spectrum. A roll of paper (65ft 
long and 4in wide) is supplied, along with 
lull instruct tof^s Further supplies of paper 
are available in packs of five rolls. 



TheZX Microdrive- 
coming soon 

The new M^crod rives, designed 
especially for the ZX Spectrum, are set to 
change the face of personal computing 
by providing mass on Hine storage 

Each Microdn ve can hold up to 100K 
byte s y Sing a s mgle i nt e re hang eable 
si o rage medium 

3-5 seconds And you'll be able to connect 
up to 8 Microdnves to you r Spectnjm via 
theZX Expansion fviodule 

A remarkable breakthrough at a 
remarkabte price The Microdnves wi(( be 
available in the early part of 1963 for 
around £50. 





How to order your ZX Spectrum 



BY PHONE - Access. Barclay card or 
Trustcard holders can call Ol -200 0200 for 
personal attention 24 hours a day, every 
day BY FREEPOST-use the no-stannp 
needed coupon below You can pay by 
ch^qusv postal order, Barclay card , 



Access or Trustcard 

EITHER WAY-please allow up to 26 
days fof delivery. And there s a 14 day 
mo n ey " ba c k opt i o n . of cou rse We want 
you to be satisfied beyond doubt -and we 
have no doubt that you will be. 



To: Sinclair Research, FREEPOST.Cambeftay, Surrey, GUIS 3 BR. 


Order 


Oty Item 


Cod« 


Item Price 


Total 


Sinctair ZX Spectrum - 16K RAM version 


too 


126.00 




Sinclair ZX Spectrum -46K RAM versiort 


101 


17&00 




Sinclair ZX Printer 


27 


59.95 




Printer paper (pack of 5 rotis) 


16 


1195 




Postage an^ packing orders under £100 


28 


Z95 




orders over £100 


29 


4.95 





_ Total JE 

Please tick if you require a VAT receipt LJ 

•I enclose a cheque/postal order payable to Sinclair Research Ltd for £ 

*Please charge to my Ace ess/ Bare lay card/Trustcard account no, 

* Please dele t e/com piete ^ ^ _ ] | | j ^ ] | ^ | | ( | j | 

as applicable 

Signature j 

PLEASE PRINT 

Name:Mr^Mfs/Miss I I I I t I I I I I I I [ i l [ I I ] I 

Address i I j I I I I t 1 II J I I I I 

t 1 ^ t t I i I t I I . . 1 i I E 1 I i I I t I i I I 

[_A ! f I I I I i t I [ I I 1 I [ I I t I I t I«cw4| 

rHcEPOS 1 - no Ail4/np M4Md. Pvktm ttppfy td UK owy, Eyport priMt Oft ftppifCATrOft' 



[ FBEEP 



MACHINE CODE 



Machine 

code 

tutor 



This program is aimed at those 


Vtfho, like myself, get tired of 


writing out 


stfingso' IsandOs 


in order to 


work out the effect 


of certain 


machine code in- 


stfuctlons. 


The program is 


rnenu driven and covers 25 ^n- 


frtructiorts. 


These are: 


ADC A.X 


CPL RRC A 


ADO A.X 


DAA SLA A 


SBC A.X 


RLA SRA A 


AU6 A,X 


RRA SRL A 


AND X 


RLCA NEG 


OR X 


RRCA RLD 


XORX 


RL A HRD 


DEC A 


RRA 


IMC A 


RLC A 



^npuTS caft be made In binary, 
decirrial and Kei^: out puts are 
expressed in the same way. 

Tha program shows all flags 
{some instructions do not at 
feci certain flags, hence ihe in 
cluabn of both RRCA and RRC 
A, etc). The results of the )asl 
instruction may be carried for 
ward to the na^t iin struct ion, 
and the Fiag^ regisiar is savad 
and restored beiwveen in$truc 
lions allowing the sequence Of 
instructions to be 'executed'. 

using it 

Once vou have the machine 
code tutor (MCT) program up 
and running, the menu \S 
primed on ihe screen. Then, 
enter the letter corresponding 
to the instruction you would 
like to see When the next pro- 
mpt, A - , appears, enter any 
number between and 2&B- 
The same applies ior the pro- 
mpts, X= and [HU^ , 

For binary and Hex inputs. 
The input strings should start 
with a B" Of an H' respectively 
followed by at least two digits 
{sea Appendix A oi the Sinclair 
manual tor a list of the legal Hex 
numbers). Smary numbers may 
be any combination of Is and 
Os; it should be noted that only 
the first eight digits of these will 
be used by the program, le BOl 
will equate to 000O0O01 end 
BOO 000 00 01 will equate to 
00000000 

Thti flags used in the pro- 
gram are as follows; 




I 



16514 UOO 




LD E.OO 


Nufflbtif ifj ijii converted ti^ 


0608 




LD B,QS 


POKEdinto 16515 


CB13 


LOOP 


RLE 


Rotate number lo left 


3804 




JRC + 4 


if left most bit is V 


3E1C 




IDA, "0" 


ELSE 


1 1SD2 




JR +2 




3E1D 




LD A. ■ 1 - 




D7 




RST 10 


PRINT CHR3 held in a register 


10F3 




OJNZ LOOP 




C9 




RET 




Tftm maetiinm cwte UstJttg for drcimat to bmsry | 
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MACHINE CODE 



s 


- Siflft. 


z 


- Zero. 


— 


-^ Not used. 


H 


— Half carry. 


p 


— Parity 'overflow 


N 


- Subtract. 


C 


- Carry, 



To get the program rtinningH 
Skrnpty enter and RUN the 
lo^f program. Then, delete 
Bfles 10 130 (high numbers 
firsl^and enter line 10 of MCT. 
k\ line 10 IS not listed m Com 
mand mode, try (he fo) lowing: 

USTIO 

POKE 16419.10 

iTid then CONTHMUE- 

The vartaWes us#d in the 
ptogrDitis are- 

A$ Input (and decimal 

Outpjil string- 
er Is equal to M (2 TO) it 

AS IS btnary. 
C* - Heit codes of machirte 

code instfuctions, 
E* - Hex codes of second 

byte of two byte 

instructions. 
I* -- Mnemonic (of C9 

andi'or ES. 
Ql - Hes output string. 
Zl -*^ TflS of the last output 
A -VALA$. 

DF - Start of the display file, 
L " Menu numbef {code 

AS - 371 of the current 

HTistruction. 
W - Poinier (to find 1$ in 

the display tileK 

Here is a hst of addresses which 
can tw PEEKed. 



PEEK 16507 
PEEK 16508 

PEEK 16579 



PEEK 16580 



Flags 
reQister. 
— Fsfst byte of 
B machine code 
instruction. 

Second byte 
of a rnachine 
code instruct ton 
(Of second 
operand — 
XJHLIU 

PEEK 16578 -- 

Accumulator. 

PEEK 16515 - VAL A$ 
(decimal to 
binary). 

Here IS a list of the entfy pomts 

to ihe various routines: 

USft 16&14 
USH 16532 
USR 16570 



USR 16689 
And fir^iy, 
down o< the 
bnes 1O0 2 

Ltne$ UO-1 
Line 170 



- Decimal to 
binary. 

- Bmary to 
decimal, 

- Carry out 
instruction. 

~ Pnnt menu, 
here i^ a b^eak- 
MCT program. 
90 Input 

subroutine^ 
50 tdiot proofing. 

Hex input. 



16532 2A1040 




LO HL fVARS) 




3E47 




LD A. 71d 


(71 - SSI 


Eoei 




CPIR 


Look for B$ 


EO 




RETPO 


if not found 


7E 




LD A. tHU 


get length of string 


FEOS 




CP08 




3802 




JRC + 2 




3E08 




LO A,08 


(F LEN B$ > 8. ignore BS(9 TO) 


47 




LOB.A 




5F 




LDE. A 




23 




INCHL 




23 




INC HL 


Move to start of string ' 


1 E5 




PUSH HL 


Save it 


7E 


LOOP 


LD A, [HU 




D61C 




SUB 28d 


Strip ZX -0* (try PRINT B$ 


77 




LD (HLLA 


after binary input) 


23 




IMC ML 




10F9 




DJNZ LOOP 


From Isi eight (or less! CHRf 


El 




POPHL 


Get start of strinfl 


43 




LD8,E 


1st mght CHR5 of BS are now 


05 




DEC B 


CHRS OorCHRS 1 


7E 




LD A,(HU 




17 


LOOP 2 


RLA 


Move these 'bits' into 


23 




INC HL 


a register 


86 




ADO AJHLI 




10FB 




DJNZ LOOP 2 




4F 




LOCA 


(B= 01 


C9 




RET 




Tjft* mtcttfite codv Hsiing for bin^ty to d^cimai 




16570 217C40 




L0HL,165 08 




4E 




LD C,(HU 


Gm flags from tast resuh 


C5 




PUSH BC 


and 


Fl 




POP AF 


put them i^n the flags register 


2B 




DEC HL 


(16507 = HHLrt 


3E00 




LD A,00 


* 16578 


00 




NOP 


^!6S79 


00 




NOP 


*- 1 6580 


F5 




PUSH AF 




CT 




POPBC 




23 




JNC HL 




71 




LD [HLt,C 


Save f lag£ for next lime 


48 




LDC.B 




0600 




LD 9.00 




C9 




RET 




TitB mmchin* cotle kstmq for 


mstfuctitm- 






16589 21D840 




LD HL. 1 6600 


Start of BS m loader program 


7E 


LOOP 


LD A,(HU 


Get ctiaracier 


FEFF 




CPFF 


\t -COPY- 


ce 




flETZ 


then return 


D7 




nSTto 


else PRtNT CHRS 


23 




INC HL 




18F8 




JR LOOP 




1 1 6600 INSTRUCTIONS ARE , 


*t » k ■« ii--ii>l'. 




Th& maettim todi Ustinfi for pimt 



Unas 1 90 200 Bindry input 

Lines 300 430 Print menu - 
input choice. 

Lines 380-400 Get 

itineiTionic. 

Lin«s 480 660 Input 

operands and 
prim them. 
Carry out 
I r»si ructions 
and prints the 
result. 



1 

TO 

20 



30 



33 
40 
50 



REM 317 CHRfi.PEEK 16830 = CODE OF LAST CHRS 

LETX= 16514 

LET AS= ' lEOO 0608 CB13 3804 3EEC 1802 3E10 

07 10F3 C9 2A1040 3E47 EDB1 E07E FEOS 3602 

3E08 475F 2323 £5 7£ D6IC 77 23 10F9 El 43 05 

7E 17 23 86 10FB4F C9" 

LETA$= AS + "217C40 4EC5 Fl 2B 3EO0 OO 

00F5 CI 23 71 48 0600 C9 2108 40 7E FEFF C8 D7 

23 1SF8" 

REM LEN A$ = 172 

FOR F = 1 (o LEN A5 ? STEP 2 

POKE X, 16* CODE A*(F| + CODE A$(F+ 11-475 



13 



ZX COWVnUG APRHjMAY 1 »B3 
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MACHINE CODE 




It cmn tsk» the genius of Pyfhtgotas. »ftd the pmtienco ol Job. to 
suecami with ntecNn^ cod9 



ARE: « « AIADC A.X 
OtftftCA ♦ Ct SBC 
A.X QJHH A|»ES 
Fl Oft X S) 

TJ SLA A * HI OeC 
A Vf 

K) DA A 
Y] RRP * M) 



60 LET X = X + 1 
70 NEXT F 

80 LET BS= "INSTRUCTiONS 
N)RLCA « Bl AOO A.X 
A.X PtRL A ♦ 01 SUB 
AND X R»RIC A* 

RRC A « G) XOR X 

A Ut SRA A • II INC 

SRL A#JICPL WtNEG 

X) RLD « LI RLA 
RRA COPY- 
68 REMLENBS^ 231 
90 FOR F = 1 TO LEW S« 
100 POKE X, CODE B« (Fl 
1 10 IF BS (Fl = " # - THEN POKE X, 113 
! 20 LET X = X + 1 
130 NEXTF 

MMchm ewft toaOaf pt^gfam. 

00 REM DO NOT CHANGE PRINT STATEMENTS: 

280 48O'520y560 
10 DIM I $451 
20 LET2S '0' 
30 LET C$^ -CE C6 OE D6 E6 F6 ££ 3D 3C 2F 27 

07 OF C8 CB CB CB C6 CS CB ED EO £0" 
3S POKE 16&08. 
40 GO TO 300 
100 INPUT AS 
110 IF AS '- "O" THEM GOTO 100 



17 IF 



120 
130 

140 

ISO 

160 
170 
180 
190 
200 
210 
220 
230 
240 

a SO 
260 
270 
280 
290 
300 
310 
320 
325 
330 
340 
350 
360 
370 
380 
390 
4O0 
410 
420 

430 
440 

450 

460 

470 

480 
490 
500 
510 
520 
530 
540 
550 
560 
570 
560 
590 
600 
610 
620 
630 
640 
650 
660 
665 
670 
675 
680 
665 

690 

695 
700 
705 



THEN LET AS Z% 
AND AS (lEN AS} < 
(VAL AS < 256! 
H" AND A&nj < 



-A- THEN GOTO 
> "B' THEN GOTO 



OR A* 11 -<LEN A$ > 2H > "F" OR 
> 'F' THEN GOTO TOO 
THEN GOTO 1 90 
, CODE A$ (2) ♦ CODE AS (31 - 476 



IF AS • 
IF A$ < "A- 
100 + 120 « 
IF AS Ml < > 
100 

(F LEN AS - 3 
AS ILENAS) 
IF AS < 'H- 
LET A- 16 H 
GOTO 230 
LET BS AS 12 TO) 
LET A USR 16532 
GO TO 230 
LET A- VALAS 
LET AS = STRSA 

LET QS = CHRS (SNTfA/16l + 281 + CHRS (A - 1$ « 
INT 1A. 16) +28) + ^03'^ 

LET AS- "OO" (TO (A < lOi + tA < 100H + AS 
POKE 1 65 1 5. A 
RAND USR 16514 
PRINT ' -'; AS: ' - ': OS 
RETURN 

LET OF- PEEK 16396 t 256 • PEEK 16397 
LET ES - '17 IF 07 OF 27 2F 3F 44 6F 67" 
RAND USR 16589 
PRINT,. " ENTER A - Y" 
INPUT AS 

IF AS < "A" OR AS > "Y- THEN GOTO 330 
LET L - CODE AS 37 
LET W= 1 ^- L - 13 # (AS > 'M') 
LET DF= DF + 3 + 33 ♦ W + 10 • IAS > "M"} 
1 TO LEN IS 
CHRS PEEK IDF t F - 1 1 



2 - 1 
THEN LET ES 



* {AS 

♦ {AS 



ES (W 30 TO W 



< 
> 



E' 

'O 






IE 



CS IW 



16 « CODE CS1WI + CODECS (W + 

116 * CODE ES + CODE ES (2} - 4761 

I 



FOB F - 

LET 1$ - 

NEXTF 

LET W - L ♦ 

IF AS > " Q' 

291 

CLS 

PRINT IS: -.X" 1T0 2 

TOW ' n;ESlT0 2 

POKE 16579. 

1j 476 

POKE 16580. 

♦ IAS > "0' 

PRINT AT 15. 0; "* TQ USE LAST RESULT ENTER S "," 

START filNARY WITH B/H6X WITH H" 

PRINT AT 4. 2; -A -': 

GOSUB 100 

POKE 16578. A 

IF L > 7 THEN GOTO 550 

PRINT " X - " ; 

GOSUB 100 

POKE 16S60. A 

IF L < 24 THEN GOTO 530 

PRINT "(HLf = "; 

GOSUB 100 

POKE 16507. A 

LET A- USR 16570 

PRINT AT 7. 0: "OA -"; 

GOSUB 230 

LETZS^ AS 

IF L 24 THEN GOTO 665 

LET A= PEEK 16507 

PRINT -tHLI = '. 

GOSUB 230 

PRINT., FLAGS SZ - H - PNC 

PRINT ' "; 

POKE 16515, PEEK 16508 

RAND USR 16514 

IF PEEK 16508 > = 128 THEN PRINT " (A= '; VAL 

ZS - 256' T 

PRINT AT 19,0:* ANY KEY TO CONTINUE" . " £ TO 

STOP' 

if inkeys = -- then goto 695 
cls 

GOTO 300 



Machine cade tutor IMCT) program. 
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48K SPECTRUM 





in M^titcfi you tollow Itnf t^tiain'i irjil 
iftfougn cdrnp^ei puf jtiml coded rrm^g?^ 
^nd 1-D mazes With dittotm $oMiom tvety 
gaff* kipef Spy wiii keep you entei»ri«j to 
mrffcif FulJ saw rourine 16, 50 



Everest Ascent 

Swfcc yoMf ciatfw to tie Top o* Uie WorW m m^ ytpping vert^a< advermw 
m wfucn you^m to COnqu^ me 29 14! symmit of thirviptiild'^ higher 

Sflyg^troiti dow cjrrip id basp cafnp m deft^ncf of ^l eTit obUidclH 
yiituch man^nd n^y^ c^ mrow ar yoyi Surviw intm^ co*d as ytsy 
w^tth out for avdl^ncties th^n ^ceand, of course, afcciminable snowm*^^ 
Cope yt^ili A-ayvvard Sh^rpai^ and ODi^ bott^^ 
fefnembpr to watch youf o^tygen supplyl Agame ol ^iit cyfwiing^ bfavpfy 
ai^dsmigtolficvvw^AahHdto^iei^ £4.50. 



«K SPECTRUM 

Transytvanlan Tower 

Can jou nd me ^ond of Couni Or jcuia Ci^toe 1^ 
iiaoauces you ro me oan^ vwnd of the i^ng d^ad? Hottw 
NmaddiicG iJM» itnovvfres! of tfw m&^% Dur w^ Ve aiu^ 
addeda iffwol our <Mr»i Can you diiscovt^ me fnyiiefy oP 
!^r lajiTftand Hcape Miali i& veaiufr*^? 
E f irf vi# rie dyf^gmr^ arid Mirfc ycH^ >Ai9^ up ID tte 
r ^ ng iop< Find dqiects 10 ne(p you whiiw tap40ftog me 
^ I'OoiTis ^ ad tn e^^iing I4> d«tau - but \Mich OMC^ f^ 
Esat^ 

Gf^ your Specmjin a bile or me 4tiior> 'KM^ 
FncJLides full savf* /ourtme to u*jf- dNjf imj stw- daylight 
f¥)uflf E4.S0 ^ ^ 

Ncw^ av^ila£>l« frorn s^ilectKJ brancft« of 
WH Vnim&SortUd 

iwcspfcmuw 

Ship of the Line 

CcnTvnand a 1 7in Cwnjpy filing $hfp t^n^^tctofm to Bnt^n 

^.vieiifyijai»yogrirt^ayi#meriif*i^ ^ndfinatydcniew 
p^motion 10 f^ liif Sea Lo^U Ixji brwair it yuortt be €ariyi 
EncouaifeT jnd i^ngage efwny Pii?en wjvtw lumtfofce. 
itvef^ndrafnin^ mdu^ fire, fog and tfvm men 

lAtieri you mii^j<HjVe done wfti ry^t^acktof^ 
to pramcHHxi I Wrm fbrJ cciksyf . ifvp gi j^c^ruci ^^d 



For credit c«ircf orden 
ptmmm ring 062S 21107. 



Ship of the line 

4SK yeti«5n r^acy rpi EHr cnance lo lend out b&^dinq pii^ie^ to ixjjid -up 
pfijce ffioney. lOicafce inieiliigence cetti and lo bn^e your a ay up r*ir 
adhf^iraily iadderi Thti 9/eairy eji^ended vfrrva^fi of Shi p cri" rr e [ nf re^i r, 
fnaioes tfie tnoM 0* youf eiif 3 meniory E*. 50 

Bargain Bytes Canette One 

Depf hcnarge • HdngmAn ' loan Ca*cy3tatof • Codeib'eiikef * fefetgn 
CuiTency Cdicu^Of A genuine barcjam^ 
Eiqnt mtemmtyQ o^ograrm fof jiai 15.00 

t6«czxai 

Bargain Bytes Ciosette 1\mo 

Slocfe Market Game • Seafaring Advemm*^ * JadtpOf • O^O • FmanciriJ 
McKief * S*si fun • General *;nowv*ffdge Qmi ' Cbpy^cai 

Too fJiany pfDorams to des/^De fo* only iS-OO 
Ideal as «i z^ r Siafte Pw^i 

Muiti Fy nctfon Cash Controlfer 

1^ you wan[ 10 ma<ke your maciime ^a/gc^ for you, m^ i& an ideal 
program 

Cash ConT/oUer has tour oasit fttfMtOTi. It keeps ^y^ 

ordef. if k)Olcs ^fier yottr Home Stidgeting. n cah:u^es toan uitefeit 

and repi^rfients. ^16 ftnafiy Ji cPiecla^ESjr mortgage Fgr yqu in 

addfDOrip it only lets you tnw the progr^n by rneanso^your Oii«nseciet 

pad^wvoret ^A^ftidi you pen^^naiiy choose Oxe you've attocated 

Dudgec fie^drigs. any transactions you put mfougn me Banlt 

Account 1^ auEomabcalV be tJtcenintoaccourtori your 

budgets 

ys4ng a SmcJair prmirr. iiafd copy stiitemems ^n be 

produced runmrjg from any dale 10 ^ty ^jaie, much 

mofe veraatile than your regu^r Dank statefnent* THhis 

pfogram nas Dcen caretul^traiSph -proofed to 

prevent a minor eftor fron scrairiblpng me eusimg 

data, and c omes w^Xh clear on-screen 

imUTjCtK3*i^ pitis 'ijli printed nofe$ ro neip you 

or»yourw.»y Ftnaily. re hokJi up to 200 banlc 

Cfans^tPon^ and n\h up rndai of iTie 

^mnofy a! you r 4EK Specimm. £ WM 



I 



DesfKitch wtl^i^n 40 Houn 

Guaranteed. 

All lapei despatched 1^ 

First Clan Peat- 



tl.J0' 














€^>^^ 
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SPECTRUM CAME 




Get on the road to Wembley 
with this f ootbaii simulation i 
written by GL luiaynard. t 



This pfogram was wriiten to 
provide as r^aNsiic a sunylsfion 
as possible of football's biggest 
annual spectacle. 

The 1 24 team$ entermg the 
competition are allotted classes 
from one To six, one bekng tot 
Division One. two fof Division 
Two, and so on: classes five and 
si* are reserved for amateurs . 
The 92 tootball league teams 
are compuls&ry for the competi 
tio<ip but the amateur teams may 
be chosen by the user 

On the ball 

The teams, together with their 
classes, can he typed in once the 



whole program has been enter 
ed into the computer by typing 
BUN 8000- Line$ 8000 to 
9140 comprise the team input 
routine; the user is asked to IN 
PUT The team names, followed 
by the c^ass of the team, It must 
be noted that the First Drvision 
teams must be typed in firsL 
followed by the Div^ston Two 
teams, and 30 on. 

Once all the teams have been 
typed in, lines 8000 To 9140 
can be deieted and the program 
SAVEd. For this, try typing in 
SAVE '^f.a. cup' LINE 40: this 
will allow the program to RUN 
automatically without obliteral 
ing the nan>es of all the teams 



and rheir respective classes 

When the game has been 
^ccesslully LOADed. the pro- 
gram Will Slop to allow the user 
to type RAND, followed by 
GOTO 50. This ensures that the 
same draws do not crop up 
again and ag^m (which tends to 
happen if RAND is incorporated 
into the program). 

Match of the day 

The rounds are drawn , displayed 
and played one by one. Lines 
150 to 210 ensure that First 
and Second Division teams are 
excluded ftom the first two 
rounds of the competition, while 



line 245 admits the^ 4 4 :eiim^ 
to round three. 

Lines 450 to 510 make sure 
that ihe results of the games 
refkect the classes of the teams. 
The draws for e^ch round are 
made in lines 266 to 300 Lines 
550 to 7 50 compnse the 
routine which checks for 
replays, and then plays them. 

Below is a list of the variables 
used in the program and a brief 
ej(p*anaiion ol their iunction. 

a •* Loop variable. 

a$ —Array: dimensioned 
(124, 1 4 ( - Team names 
of up to 1 4 characters- 

c -Arrav; dimensioned 



ZX COMPUTING APHLLMAY 19&J 



i i 



r 




SPECTRUM CAME 






I 



f 

dtf 



diff 



1124} - Team cla&se&. 

-Array: dimensioned 
11241' - If d 1$ equal to 
lefo then the team is out 
Of exciuded: d d i« eqyal to 
one then the lea-m i$ 
through or adiriitted !o the 

n&kt rotmti: and if d iS 

equal to two th&n the 

game must be replayed. 

-Ariay: dimensioned 

n24» Selected ran- 

dornly in the draw. Also 

aflows the draw to be 

made. 

- The away team score. 

-The difference in 

classes of the iwo tearns 

playing. 

-The differtr^ce in 

classes as read from the 

DATA in line 475 



r 
u 

T 



home 



away 



— Tite round number . 
—The number of teafins 
in a round. 

—Loop war J able. 

— a the yelue of t is equai 
to lero then there ere no 
replays, 

-The possible magni 
lude of the home team'^ 
score as read from the 
DATA in line 475. 

— The pos&ib^e magni 
tud^of the away team's 
WQion as read from the 
DATA in line 4 7 5, 



When the program is in use- the 
player wilt have to wait for a few 
seconds white the draw is made 
at the beginmrYg of each round. 
Then, as the user presses Enter, 
a new score will be displaved on 
The screen. 



10 HEM 
33 REH 

fiND then 



F.fl. CUP GAME 

: PfilMT ftT 16 ^e^ 
COTP 50". STOP 



type R 

IN 



S0 POKE 23609.60: BORDER 
K 7r PAPER 2: BRIGHT « 
ISQ REM exciude divs, 1-S 
lee CLS : FOR a=l TO 134L 
190 LET d (a> =0 
200 XF c < a } sd- OR c { a 3 =5 OR c C a .* 

=6 TMEM LET d f 33 =1 

aieS NEXT ^ 

£15 REH E^^Biin 9 a 16^ LC^op 

S2© FOR r=l TO S 

aai BORDER IHT tRNC*^SS : INK IMT ^^ 
iPHC^^&> ; PRPER 9 

323 BEEP • J. , 3 : BEEP .2.;3j eE:EP 
*a^l: BEEP .2^© 

a24 IF r=S THEM PRINT FLBSH 1, 



XHK 









(RHO^s) ^ PAPER Ci;.fiT 17, S 
arata j s^ at?«»ut to be 

aade-; go to 3:^2^ 

355 PRIWT FLfiSH 1; INK INT fRND 
ie> ; PfiPEfl «i.. ftT 37,©; "The drsh* f 



or 
e" 

233 
/r 

235 

2de 
2d3 

2d5 

NEXT 

26^ 
27a 

31© 
315 

32a 
330 
3SG> 
39 e 
R 9 



rotund 



15^ dbout to be mSii 



IF f=i OR C =B THEN LET S =30 
IF f >3 THEN LET S s=&4.y fSI- f r - 



IF £■ 

REH 



adiAi 



THEN GO 
t IS t & 



TO P&& 
Pnd diV 



te 



a=il TO 4*; LET d C ^ ) ^1 



FOR 

a 

REM dram 

Fon a=a TO B 

LET * taJ =INT lRND*iad.J +1 

IF dteiaMiQ THEN GO TO E70 

LET a (s i3% i ^01 

NFXT a 

CLS 

IF r -6 THEN PRINT "■pINflL DR 

GO TO 34.D 

PRINT "Draw for round "; r ' 
REM printout or drai« 
FOP a=l TO S-l STEP 2 
PRIHT INK INT CHND*6J ; Pl^PE 
a*{e(a>J,;"" v '" . a j (e (a +1> i 



395 SEEP .05^3.4^5 

*0P NEXT a 

410 PBUSE 989 

4Sa CLS 

425 IF r -& THEM PR IMT 
FINRL : ftT UEMBLE*]^" ' ' 
35 



GO 



TO 4. 



430 


PR ICsiT 


■Round " ; r ' 


4.35 


BEEP 


.2,4.: BEEP ,15,1 


4^3 


REH ^ 


Lure^. ±( scor^ printout 


f ou t 


. a ne 




4.BG 


FOR a 


si TO S'l STEP a 


4SS 


BEEP 


-1,-lr SEEP ,1,^3 


*eD 


INPUT 


INK 7; P«PER a; FLfiSH 


1 ; ■ £ 
4.70 


INTER 


for next ree^uit"; l IN£ 


LKT rfri r^-c <* fai 1 -i f* <a + ii j 


47S 


DBTfi 


-S , 9 - 1 , 1 . B , - 4- , 7 . ^ , £ , 05 


,-3.6-2,2. 


4.S f -S ,4^,-^,3^1 f -1 .4-. 35, 


3.6S^ 


0,4,3 


S , 4. . 1 , I , 4 , 4 , S , 2 , 3 . Si , *^ ' 




05 . 4. . 3 * »5 . 5 . S , S 2 . V?E^ 7 


"4S0 


RESTORE 4-75 


<LS0 


FOR U 


si TD 11 REBD diff,hC« 


iite . awis'^ 




5&0 


IF di 


ff=dif THEN LET € sINT 


f RNOli-hObl^ J 


LET f=XNT fRND*a»auJ 


; GO 


TO 580 


SIO 


ne:<t 


U 


5sa 


REH r 


e F' i a ^ s. 


6aO 


£^,?i« <a) 1 =2 THEN RETURN 

r;;RlNT a 5 { e t a i t , e , '■ ■■,a$teta 


&ie 


IF 4 > 


f THEN LET dfeta))=l 


t>3t3 


IF f > 


a THEN LET dfecafl.W-i 


&30 


IF ea 


f THEN LET dfcfa>J=a 


£^4.0 


J-*EXT 


a 


es© 


LET t 


xO 


&SO 


FOR a 


= 1 TO S-1 STEP e 


670 


IF d(eCa))^a THEN LET l=t+l 


&&© 


NE.^T 


a 


&go 


IF t = 


THEN GG TO SSS 


e95 


PfiU3E 


1S0 


7e© 


CLS 




710 


PRINT 


■Rep l^\fS" _ _ ^ 


712 


BEEP 


.IS, ^3 EEEP . 1 f G» 


71S 


BEEP 


,2,2 BEEP .3,1; BEEP 


. X5 .. 2 - 4. 




720 


FOR a 


=1 TO S-1 STEP 2 


730 


IF d^et-a>} r>S THEN GO TO 31 


7AO 


IF d t 


fir faJ > =S THEN GO SUB 4-& 




IF dlela>J=3 THEN PRINT ^ t '. 


K (a 1-1) 1 ; f ; 


" " : ac ta (a} ) < " " ; e : BE 


EP .OS. 3; 


ecEP .1^ -S. 45 


755 


REH S 


et i'iag;S afi^r natch 


760 


LET d ( ^ t a > > =i& . L cT ,5 i t 1 <» t i > 


IF « i 


f THEM LET d fe taJ J *1 


790 


IF f > 


e THEN LET d IE f S+H i s^l 


600 


IF f - 


^ THEN LfcT dfefa>i=2 


Ol0 


NEXT 


a 


820 


IF I < 


>0 THEN PRUSE 10O 


84.0 


GO TO esa 


Ba2 


POUSE ISO 


S43 


CL5 




&SO 


BEEP 


.1,2: BEEP .2,-5: NEXT 



a=-20 TO 33: BEEP * 0& ^ a 



TO -3S 



BEEP .cue 



r ne 



t fQ 



r 

B6B FOR 
NEXT ^ 

©TD FOR a =39 
a : NEXT a 

30a INPUT FLR5H 1; "HHT^R fQ 
tit aaiifi^*; LINE iS. GO TO 4-0 
79CI0 REH t^aa ^nd Class inpu 

See© DIM a f 1 12+ ,14^:^ DiH c t aa+.* 

aeoo FOR a=i TO as4- 

907P CLS 

90BO PRINT ^^T 

eOQO INPUT RT 

14 CHRRRCTER5"^ 

9100 CLS 

9110 PRINT RT 

6"- BT 2.0. 1~S 

XV -2" ' ^ : **4- DXU- 3" ' 

** ^ ' : *"S ': RHRTEUR" 

9120 PRINT RT 16^7; a* 

9130 INPUT C i^^ 

9140 NFXT a 




2 



©J. 'TERM ■' ^ a 

e, ^ NO HORE THAN 

LINE a $ f a ) 

O, -GIUE CLRSS 1- 

raj 



2?( COMfiVJTINC APfUL MAV 1 963 



4& 




AtNfetiN] 

we realise die poteft 



ffUilenAs l^ZXll inm itcn> to j po#o1ui 

rH fvo pvubcf cipiCKtv t pcndfy picks cs 
kJddcJioicthicf J6i Ji^k..ir ]E^* UK 

HVk. odef bnet mtfn^^nc* 4! ^ i^mT ' 





32K: C49.9S 
64K: £79.00 

Inclusive of VAT 
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HEMOPAK Centronix i/F 

Tbe MSIC.tBiffljffih LPflJSCI LLIST lod 
0>FV" vi «wd tci pittf op tn^ C tKTltOK la 

wd inatHiW ute pbcc iaiiiiii£ji."ih- vnkn 

~ fadLfUe i3i(M= bill n^u^^un ffiCiisQir 



ZX81 



i 






incVAT 



It aU adds up to an efficient, 
modular conqiuter system 




I 



The Memotecli approach to microcomputing is co cake 
the wclUprDvcn and popu!^ ZXEl as the heart uf a modular 
system. This small computer houses the powerful ZSOA 
processing unit and acts as the central processor module 
through which the Memopaks operate. 

Mcmotech has a reputaiion fur professional quaJitVi 
producing uniis which arc designed to hi perfectly, to look 
well-balanced, and to work efficiently and reliably* 

The modular approach gives ZXSl owners the freedom to 
desif^n the system they really need. Furthermore, the 
imercompaiibiliiy of the moduk-i^ ensures that bier additions 
will click straight in, to give you a system that grows with yoyr 
ambitions and abilities. 

lo ensure that your expectations are realised, caie is taken 
at every ^tage to design features mio the system to anticipate 
your needs. For example: 
I) Memories are cumulative e.g. 16K and 32K can be added 



lo the Memopak 16K or even to the Sinclair I6K RAM pack 
2) The HRG firmware allows commoniy used constructions 
(suck as scralimg, shading and labelling graphs), to be called 
by a few simple commands. 3) The CentroEiics IfF converts 
ZX81 character codes into ASCII and extends the print line lu 
the Width of the printer, still using the LLIST^ LPRINT and 
COPY commands. 

As one example, a system with 16K of memor>' and 
Memocalc is all that is reijuired to perform the same 
sophisticated numerical projections as a computer at 10 timci 
the price. The problem may be as comphcaied as a cash How 
or production schedule, or as simple as household accounts or 
pocket money budgeting. If your bank manager wnnts to s«€i 
cash flow, then a single prit^t in^ii ruction tu I he Centronics IF 
will give a printout which is mofe than acceptable. 

TTie example system which is shown, on the other hanJ. 
would satisfy the needs of someone who wanted to enter d^t^ 



How it all fits together I 



on can ^rc ittfm ibr duptiitt bow rmrfOiii. 
Mcmotcchi^incUif yAiti caa be cambuied. 



^ . 




T 








f 


t J^B 


1 r F T : 1 






1 


1.1 ,i * '^^^H 


r 


T ' E 


^ * 


7\ 2 


i. -,- 


\i L\y ^^B 


' ~ 


J IT" 


ISS^^ IHMl ^^ ] 


■ 


^ n^T 


IC *^" 


^ 








i 


^^=y=L 




ti ^' 



m 



ti tial m your ZXSL.. 



^J-j.:: A lAblc 4 Hnkfi ft Ibd oc TIie 

diik g| ip t(^ 7BS0 lisipbai wiili ii|> ic 250 
Mii or 99 cohiM c» be H^3Bi:i|. Eicb 
b^aine k Ik iibk ciia be aiJxr 4 nuidbcr 




U or 

ind, 
l:ata 



via a lighMDuch keybciard, constryct and label f;r^phs, and 
then Lopy ihc screen in an 80-colunrm prinicr . Only 16K of 
iiMmor)' i% ^hawn here buE wiih addnionHl rncmury, more than 
on€ \i4m page can be Slorcd, Up Co 7 pagc^ tzan be displayed 
m ripid succession lo give animated displays. 

Looking tbrward^ Mematech wtll iiuniinuc lo back the 
ZX81 through 1983 with fa^t siora^e devices, pressure sensitive 
electronic drawing boards and more software i^cks including a 
Wofdprii€e«iir» an ltSZ32 Interface and a Z80 Assembler. 
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UEHOTECH PRODUCTS ARE 
AVAILABLE FROM MAJOR BRANCHES 
OF W.H.5MtTH AMD JOHH MEHZiES 



I SOFTWARE REVIEW 



The 

learning 

process 

James walsh studies the 
new software package 
from Microl for your zx 
Spectrum. 



Within a matter of months of the 
launch ot the Spactrum the 
market had been invaded by 
books on BASIC programming, 
written by everyone from soft 
ware houses to targe publishing 
companies. It is not for me to 
comnnent disfdvoursbly on the 
content of these books, partly 
as \ cannot profess to having 
fesd them all and because there 
have been no signs that they are 
not doing their iob. But what 
has, up until now, been forgot 
ten is that not everybody just 
wants to know how to write pro- 
grams on the Spectrum, and yet 
they would probably soon get 
bored with only pfa^^ing games. 
So this IS whst the Use And 
Learn book and tape from Micro! 
\s trying to remedy. 

The 25 BASIC programs in 
Use And Learn from Microl have 
been designed to demonstrate 
the wide ranging potential of the 
Spectrum, snri in conjunct ion 



with the manual attempts to im- 
prove your pfog ramming skills 
iif that is what you want to do). 
The Microl package is an ex- 
cellent way of introducing so- 
meone to computers without 
necessarily bafflmg them with 
largon. For each of the programs 
there are three sections in the 
manual: 

The instructions - which con- 
tain clear and precise directions 
for the use of the programs. 
The discussion — wh^ch takes 
you through the structure and 
interesting points Of I he p^'O- 
gram, without actually trying to 
teach yoy to be able to copy the 
program hne by line Any largon 
that is used is very carefully and 
clearly explained. This is 
something that a lot of books fail 
to do. 

The listing - is a^so Included, so 
that if you want to ^ook more 
closely at the program, you can. 




Seeing a cassette with a book is 
not completely new {though 
very few people have done i!) 
and it is a great asset to most 
users, as the idea of typing long 
progfams in is often daunting 
and mistakes can easily occur. 
Quite surpfjsingly the so-called 
'manual' could quite easily be 
sold on its own as a compJete 
book because of the compre- 
hensive way in whicK it is set 
out. 

Here are a couple of impor- 
tant exampSes of just how 
thorough Micro! have been 
when preparing this package^ 
Because many of the programs 
use data as part of the program, 
instructions have been given w 
that you can eMpand upon these 
if you have a 48K machine. 
Also, where information ^s 
stored in arrays, they have ar 
ranged for the arrays to he auto- 
matically dimensioned to suil 
the memory size of the Spec- 
trum in use. 



one by one 

Music allows you to compose 
and play your own tunes using 
the screen as a piece of 
manuscript paper. Positioning of 
the not^ i£ done by moving a 
yellow cursor up and down the 
stave. Other operations can aFso 
be done via t he k ey boa rd a nd are 
disf)layed on the screen. A cou- 
ple of limitations are that no note 
shorter than a quaver is allowed, 
and there is only one length of 
rest, but apart from that it is 
great fun to use. 
Sentences can only be describ- 
ed as a fun' program which 
generates random sentences on , 
the screen from an internal 
grammar and vocabulary 
Atlas draws three maps on the 
screenr the British Isles, Europe 
and the World. Though this is 
qui^te funn they are Nr from ac- 
curate. 

Star Atlas holds 26 const elKa- 
Tions nn ii1&. which you can 



DIGITRL PUFFBRLLS 

Nine digital puffbalts have 
escaped froft tH^ bt o-eng i ne^ r i ng 
laboratory. You nust destroy 
the* as quicltly as you can. 

You can run then over if you hit 

the» in nuwericaL order ^ rhO 

!*ithout crossing your oun 

tracts, TiJi€ is very short* 

Be mare the electric fence... 

Choose diFfi cutty level (1 to 9) 
COUN-TDOUN S©3 GRME 1 
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An wxpk3srv9 tnd to r/v# gsma, fiuftbsit 



Though the programs on the 
cassette are not world beating, 
in that you woutd not expect to 
buy them individually . due to the 
way in which they have been 
structured and the things that 
"'■+iy do, they are not only in- 
:ti res ting for a newcomer but 
atso likeTy to be reused as time 
goes on in coniunction with 
other programs p and to aid pro 
grammers in other piojects. To 
do justice to each individual pfo- 
gram rather than the book as a 
whole, I shall give a brief 
description of each one. 



either call up as vou would do in 
a reference book, or it can 
display an unnamed consieEla- 
tion for you to identify. 
Convert converts numbers b«i* 
ween decimal, binary and he^i- 
decimal. This is a we II -designed 
and useful program though it 
gets rather inaccurate when yew 
try to convex feally entjimous 
numbers. 

Clock shows the time on the 
screen. Boring on its own, but 
could be integrated into another 
program and serves well as a 
demonstration. 



AB 
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This is a randott pi^ chart 




1 

S 
3 

s 

6 



tea 

teit 
tea 

t€M 

tea 

ten 
X^m 
1^ em 



tt 
tl 
tt. 
tt 
tt 
tt 
It 
it 



1 

3 

5 
6 
T 
6 



This pfogr 
are Fdmiii 
OF use^-de 
CHapt€i- 1^ 

uo r k bo X a r 
use to d€ ^ 

a cursor - 
around the 
£ qua re . p r 

t^Cifd BURCK 

Eciu a re , p f 

cursor, us 

( L fi r t > ^ an 

ed i 1 1 r>9 ^ P 

p r e ^ s any 
I o start. 



Uo r^ box 

anK assunei that you 
ar With the concept 
fined graphics fS^fic 
OF tr\e inariuaLi. 

ata«£ ^ grid ^Jhici^i you 
i gn yotir owf^ sywbois, 

% - can be mov^d 
grid, TO biacK in a 
ess (bpi^. ich has the 
above). To Whiten a 
€ss 7- TO move the 
€ I cjpJ^ M (down)- J 
d K iright). To end 
ress 3PRCE. 

Key ^Ken you are ready 



This 



It 



-I 



II 



i tftll 

i ten 
i ten 
i tern 

i ten 



ittis n 



i tett 

ite« 




•se 



o 
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Two r^Ffcfom chifts from rh» Gfspft Prrnvvmri ^oufm^s pfogiAm 



Computer Terms Glossary ho^ds 
Ihe eKp^iinauor^s for a range oi 
tl>& motst-used cofnpyter terms. 
tt is easy to use and particularly 
useful to the rke*^c&mdr. 
Tipflliie is a very simple 
Database !yp@ of program 
which can be us«d to catalogue 
Afiy kind Qf cassette. 
Mftsii 15 B simple but fairly ad- 
dictEve game sn which you have 
lOfKe aga^r^st time lo deslroy 
tharvine digital puff balls' in the 
correct otd^r 



use in your own programs, and 
With the built-in liming rouline 
you can compare (heir different 
speeds. 

Binsearch is a good binary 
search routirie, 

T«iC Editor allows you to 
manipulate Tex I on the screen 
either by keyboard instruction or 
via a string whch has already 
been ente^red into the program, 
Screen Designer allows you to 
make screen layout easily onto 
the screen and |uggle thom 




A rtflrfam ^i0ph from thm drnph Drwwmff Rautmms pmgrmn. 



Tank ^s jyaFPi simple, but is far 

from easy and is particular ly ad- 

dtcfive^ 

S«tt ^ coftipfised of three dif - 

ffrent types of sorting programs 

which hisve hef^n arranged for 



around before ih^ compuier 
turns it into a finished PRINT 

stat&FTient. 

WE;»rkboK iS d useful program to 
md the design of user defined 
characters, which is likely to be 



■^Jg] 


1 


J '• 


1 


u 


ri . 


J 


1 ■ ■ ; 


■ 




■■a ■ ■: 




■ ■■ 


L 




L^ RJ 


r 


Wi rm 






- 1 



nOUH : I==up M=do«n ij^ie 
ED XT : 7 s*i h i t c O - b L a C K 



ft K==right 
SPftCE^end 



DftTfi S4e, 16,32,81 , 138,3*4., IP. 17 
Mitking 'ZX' ii770 a us^rd^fm^gr^pNc, rA# WcrkiHfK way. 



useful for any program in which 
you are going to use UOGs. This 
program is of t en invaluable as an 
aid to betted' o^^P^^s work. 
Graph DnMrlng Routirws com- 
prises three programs which 
have the same general stfuc- 
igre: they are J Pm Chafi, 8ar 
Chart and Graph These are 
another three programs which 
are liikely !o be useful and not on- 
ly within the confines of com- 
puter programming. 
Memofy Map Monhor Is only 
really a one-line program which 
allows you to test to see how 
much memory you have left. 
Through this is an easy routine 
for a re sonably experienced pro- 
grammer to write, it would rKSt 
be so for the beginner. 
RAM Test nht^cks that all tf>e 
memory used by the 8 ASIC is 
working OK. 

Addictive Addition ^s a program 
to test your baspc arithmetic 
skiJIs: not really that addictive, 
but what do you expecl f^om 
mathi^^ 



Parachute is a simple garn« 
designed to appeal to th$ 
younger age group. The idea is 
to lump out of an aeroplane and 
open your parachute at the right 
time to hit thp target . . . Funi 
Codebreaher is b game m which 
you have to decipher a encoded 
message. Not the most escciting 
game, but the large vocabulary 
makes up for ft. 

Conclusion 

Use Ar^d Learn is ci very profes- 
sional fy produced package. It 
does the job set out very well 
and isfantastic vaJue for money , 
especrafiy for somebody who 
either w&nts to further the^r pro- 
gramming or jusr wants to know 
what a computer can do and not 
necessarily how. 

At £9.05, this 4S very highly 
recommended indeed. It is 
available from: TEMPUS, 39 
Burleigh Street, Cambridge CB1 
IDG 
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Push your Sinclair to the limit 



ZX81/SPECTRUM 

ARCADE GAMES 



_^ _ I a INVASION FORCE 

1^4 w^^.^ Usa youf Shill to fire throygh 
^■"^ t^>eenergy band to destroy 
tn« m^rm^^ing il kinship ^ 
^^^ E3.9S 
-i*t?\ W SP£C I N V ADEHS 
Mtjt^ SPECGOBBLEMAM 
^..-•''■'''^ These exc 1 1 1 ng h i g h- 
speetJ classic games 
incorporate h^resoiul^on graphics and 
sound lo bring you Ihedei^t in arcade 
action at only f4.4Seach |1&48K) 

SPEC FROG SJSHOWDOWN 

Hop across Ihe dangflf ou9 
ro*d avotdingi the lethal car* 
then l-of f ies. Go back to itic 
wild west ror a gynfighl haltle amDogsl 
cacii a^nd wagon s„ Features include 
we^t er t\ mu Sk £ J 95 
^^..p.^-^ N A MT i R R Al DE flS ( Z%B 1 } 
^tC\rSl "^^ S "^ ^P^ed .qui Ok ac I iOn 
^NI^jL^ Bfcadegarne *ilh tour 
^...--^^^ separate groupi of aitackers 

ta95 




TliLULIIMATE AOVlNTURt FDR f HE 
5<PECTnuM/Z^81 i€ta\hf lift SKi 

FROMAAmC \yj 

1^« i«ll VDU Cie.QQO «n Nl' ttHf In OtQv 10 clA^fP yr: . ■ 

wiidlAiP my rtHfil lOln lw«lv*cJ4iii JMid gaJn 

kXJfion TI^P¥r||itior^rr4li%Ci^»*ipW3«rHf^lV * 
Opp<nf1u^itvtai rLfvd Out jiiJal Pf^>* Tnuc^ rOM i^^i^Qwin 

DON'T MISS 

YOUR CHANCE TO WIN 

A FORTUNE! 




UTILITIES 

TQOiKIT 

your ^cit ^ticlixli^ t«-nuniber 
iiti^(Qaio. o^ubi program merge, 
^tnng f^fiding and replaceffie^f £5Ji 

sp£c sua 

for youf ZX SpiClrum fftJS 

A 3D in 1 macKf iv cod** rool and disassembiof 



Improve your machine 
code programs with this 
new ASK Spectrum 
Assembler 

-Jiiitrti#ai«d by Artie, mi9 rmm p^^fffiiiionai 
^4 try A9f«friblef is also ivailttNc for tfiK 
^*a«ur¥a - 
x]ifs^or-i I k# iPM «d»lor. * H i<gri- 
sj;«tKw3, :."«f5aiin? twi>p3a« mottmonic 
n»mpi«rf wiih latiels tnd dttailnd error 
irappi ff0 W I II a«ft«fnbJ« to my address 
* Eas^ntiil suppofi lac I titles su^n m 
rTi9mc4V-«dit. riiQml«r ir^pectfrtfecxjily #nd 
4oarch So* dftbiiggin^ * Fyll oulptit lo 
Z^ pf EDtor • Mffmory-ftfltu-^ 
rvfwl and corripffl4ien$iv£ -^j, ^ £*q qc 
uwfi'fn0fiiMl3 UpILT IL^.^TO 

ZX81& SPECTRUM 



SPECTRUM 

MICRO CHESS 



^ 



NEW LOW PRICE 

P" GAMES ^ 
O 0NLYC5 35tQrZX81 

and £6 95 for SPECTRUM 

INCA CURSE Mm»t^ eo 

I n a |ungi# cieaf I rwi ymi certit aero* t an 

^c »efi Kiric • lempti . YbMr ifrit^hDn 10 antit . 

eoitoci trv« triuurt md asc^K i>iv4. Sut 

twwat©' incimM^ a caiwite *#« imiiina 

SHIP OF DOOM i^khmftxut* CI 

Vdu are ynavt>i{!lably drawn to an utiim crulsar 

Can yoii r^acti the coniroi roQfn and frw 

yOyfHlf? Qr Wvll iNay i|el you first? (nctiKle» 

acAAtatla save royiirw 

ESPIONAQE ISLAND MM^^n^.r. 01 

wriiie on: a rtteonnaissfKe miasiqr. yoyr plane 
h>»«s ci>niiiQ4 and ytnj ara f orcsd to Imd 
Can rou surviw and ftacap« with th? islAod s 
hl.^lJffi iacjat? 

PLANET OF DEATH Ai«oiuf»*n&4eK 

Y<^ f HTcl yoiirs*lir strBr»d«3 on an 1 nlubitad 
aJiftn plaF>ei Can ^iHi ^acri yotjc ship and 



rsi^^sii 



ZX FORTH 



«llh iKJtli: 

us«rmafvijaksarKl^#y&cuifdo%aFiiii:r . . 
cDfnb^rn#9 it>B sim>pi>ciiv of bas<c witn the 

scKwd of machine cods r'^riw fW - 





SPECTRUM 

INVASION 
FORCE 

ni«riKi^«lrf4n»ihp SoiiftditHV'^"r*dH«*liDt 
ifiijflv — AOv«i^at«y«Eki;]aJ Fuiifioiouf Sovnd i-Tttf 

hi-F« QfiDtii-tt 

mmmiy £4.95 



ALWAYS AHEAD WITH ZX81/SPECTRUM SOFTWARE 

niiMimrri 1 ^irT'-^ir — ^^^^-^^^ ^.-^-- — svnas^E ia<i ^^ni 1^ c«i#iOQMi **M 



A 

GREAT 

CHESS 

GAME FOR 

YOUR ZX81 

OR SPECTRUM -sPfCTuw. 

CHCSS4M 

ZX CHESS I 

Vary populai fracHi^iiacodttprCt^jram', wilhtix 
j«¥e4so^ p^ay andananaivBiiofsiiQn Avaiitfoi't 

ZK CHESS II 

fiftie. '^Hv^rr levels of pla^. anal>ysit Option And in 

ZX1K CHESS - — rrr 

^VOICECHESS 

I' Htti |i«il * rrHfm r»ce«nm#ftdft .. 

14 EMWQ on the pu^ih^ i4jc««wiiii iDt Cii«u a 1^ 

TTTTTtTYl ff f iSVVf f f VV VV V WW* ff VV 
Sl^fCTRUM CHESS flMOnl^r E14« 






ARTIC COMPUTING LTD. 



396 JAMES RECKJTT AVENUE. 
HULL, N. HUMBERSIDE. 



= r.jL". I- -Soj-Olil* 
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I 
I 
I 



ZXA 



m 
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SPECTRUM DOMESTIC 




locking 






^ Q Ci O ^ 






You'll never be late with 
this program by thirteen 
year old Ben Rimmer of 
Eye, Suffolk. 






on 



11 , 12; e 



d. c 



This pfOgram has been wntien 
for the ZX Specitum and simy. 
Iate$ a digital clock. The lislmg 
vvill not (operate on a ZX81 or 
ZXBO. even if you do remove 



the PAUSE insiruCTiurx as ihey 
do not Mprk f^$| iKiQugh^ 

The digital clock produced 
should b€ accurate to within 
On6 second an hour 



3 REM 'TltiE 

l3 LET a=© 

20 LE"r fe=0 

30 LET c-0 

4-© LET di=0 

5© LET e-1 

60 PRINT RT 
^* ^ b ; ^ 

T0 LET a =3+1 

©0 IF a=^l© THEN 

a :^P 

1G10 IF b = & RND a^e THEN LET C^C 
+1: LET b=© 

lie IF C=1B THEH LET 

e=0 

130 IP d=6 RND C =0 THEN 
*1: LET d=^© 

150 IF e=13 THEN L^T e^l 

155 PHUSe 46,5 

160 GO TO 60 



LET fc^b+1: LET 



d-d ^\ 



LET 



LET € =e 



A TOTALLY NEW AND ORIGINAL GAME 
FROM SOFTWARE FARM 
F0Rl6KZXfll 






:l^ 



• 11 • 



^ 



r^ 



mm MISSION 

To penftfite the V^ite*>« [>afiiiiDif, Ern»f 
hit Civ4ifri and DBi|rq»v h^ v^ickcd HeitT 

THE WITCHES DEFENCES 

STALAGMITES ANO STALAjCTITES .^h.,' .; ._.-, ajq^ vgLi ;_ur. 
&iest A v^nv ihroL*gin i^iTh your La^et Cannon itnit frewir* - a iyf^js* 

rl 'fi liTtrt^DrS VQU'I". 

VOLCA^OEiS ro Qii: p4^t sliv* - it ypu ca-m - an ev** iftcfe^-Sing 

VAWPl R£ BATS Tfist cfif^ !a vdu* ihip, m«kir>g youf contrfttt riiU^ili 
W4 'i^eiiy I if VQU ifi not OBfetuM «Jrt^ng v&j down to you* 

CAVi'lNS^hDuid VOy h*T fH*iidi af \h% caw* wilh vCiyr ta^ei Ca^mon. 
Of BO'^^t;'. td^C &f m«J0Df Wil» C|v« m gn yC^j - ?K»gr«fflf the 

THE NiAREfl yOu ^\ to tha Witct^n Cai^n. ir^ mprt oi h«r Df 1^*'' - 
ih« w.il tivawit vo^ iiT OJice. Should vey sutvi«flJI o< tti*^ jhiqifilv 
nmritfiyi tmn VOL, myji eoniffid ^w^ fhp ^vn^h mr5«il" A^id btin.g 
turriid tci stem* by Nr ^piNs. *Hilt lUffnptinQ 1:0 dislrov ** w^cktd 
H4rti. 

* 1 Of 2 PlAytrt 
' Wf PTiifi. ifitif Hv in Mxhint C Q^ifr " My 5t»rv Scot* poti tioni to boitib 
*Killof f*iiii *5SkillLihf*ls 

DESTINED TO BECOME A CLASSICI 

AND ONLY £5,95 

THE SOFTWARE FARM C_ 

CRAIGO FAR^.*. BOTANY 0AY. T INTERN, GWENT^p 



li 



DESKTOP CONSOLE FOR ZX SPECTRUM/2Xai 




TV/ Monitor stand r^ n nv .1 r^h* for scco» Id add-onK. wiHng &fc^ 

and tilts Ihe TV/Moniloi lo minimise eyestrain, holds m pl^ee t^je 
ZX prmler RAM pac*£S ^ancJ other add 011$). power Supply 
recorder ZX Mirirodrr/e and h^d&s mosi o* the wmng Pre. ■ 
ssotago spuce tor e^assetles 
Optional: "^a-d h-.j.'r <r^ llui^iriaiea oower switci^^s 



U^ii#, 



'JUflNAME AND ADDRESS 11" Cdi 



■ k-i ■ rAim«mm*ftA i fAHtH 



r + l l-l ■ M i l + l-fil I h^ltP If 



Qhr 


DttcripMon 


Il€!m 
Price 


TolU 




-.jtr^]<Si 


1 .¥ ■ 






H- . _ 


. ■ -"d-i 


C^ilJO 






i- , ■. ■ ■ :* . ■ '■ -■" ■ 


^" "ll i) 






■■ ; ■ ■ i 




COMPUTEmOCK. 


PcL. & -. ■ 


" 1 ,1 1 


^ Wychperry Road, 
HAvwards N&alh. 


' ■,' " ■ .. 





Weil Sussei RH1E 1HJ 
Telephone: (04«) 451936 



A]i Pfc^ ifvriuitv* ^^s VA! 



DONTMISS THIS INCREDIBLE OFFER ! . ,, ,, 

50 GAMES £9°95/Iil 



CASSETTE 50 FOR YOUR MICRO 









U.« 



:c^^> 






'lON 



irifS 



y-nniTTFA 

FnHCi riELD 
TllV^ti I: SCAMPI 

IHI?1TAKC 

^1 I 1iNm TAHUi f 

Jtf F LIGi*T 

mw t Rho 



Slack nou 

(lis vfJUH $4jVt 



m^ 



^f-'^SMmt- 



S€*- 



-,:k.i 






WOM/ >*l^4/i.4ai.E FOR 

Aroi?/v 
Aroyiff 

ORICI 

SHARR 
A/f IV BRAifM 

BOQaib 



SPECTRUM 

zxai 

LYfVX 

DRAGOfM 

ATARi 



DfflECr MAIL ORDER PQRi 



mmiMUM Size COMPUTFR REQUIRED ONLY 



CASCADES HOUSE 
BARGAN'S LANE 
LLAUDOGO 

S.WALES NP54PA 



Ecncl»<r{:hciqrw/PQ 






ri^^j 



,^.^/vv^ Do your programs load from tape ^j^Jy-Ao^; 
^^Em% first time, every time? hape recorder on 

If not, you need . . . 



SSP: STATUTORY SICK PAY 
SPECTHUM. APPLE II. CP M 




STAPE RECORDER ONLY) 
PLEASE PHONE TO CHECK 

AVAlLAeiLITY_ 



(1J THE MICROCOMPUTER USER'S BOOK OF 
TAPE RECORDING by Hllderbay Ud- 



CONTENTS 



■"-•* - --..--- ^ ■-■■- *■-<* *ti| tdfTi 
1 J !j<^c4.«rt^tiL#i lA^ i^oiififHm 



^JlJUJu 4t-C-W*kl-^«^' 



(2} TEST AND ALIGNMENT CASSETTE: £4.90 

=i55i?ne> tccDrflef twad acL^ur^tLHii using <nilv a frmiji siifcnft^ivef^ Azirnutn 

(3) LOADING AID: £5>95 



■;iri-[xrr'sarinf^ 'n? '-i.'s . 



»^|PK tijlp trtsff Uf 



(4) TAPE RECOBDEfl 



£22 ^ £2 poitag* 



SPECIAL TAPE OFFER! 
Book + aJiypirtieni c^ss^i^^te + loaditHj ^id lor £1t.94' 

'^1 prices li^Cluflf* V'A" ' ■—'-"-- ■''■. - .-. - .. . , n^,oo 

HILDERBAY LTD 

ProfesslDft^l ^iiwdr^ Sinc4 1§79 

a/10 Parkway. Regcnis Park London NW1 ?AA 

Tel: 01-4eS 105^ Teiei: 22fl7n 



SPECTRUM SOFTWARE (48K) 



PAYROLL 



£25 



£25 



STOCK CONTROL 

r^pi^ j.^ '..,...:__■ tL. pnnl* h SI d( al I 'tem§ OF hne. -^ , j-. . . 

tjFHiet3tix:b!i5^i "iflc*. I ocaif- byname ^^ <Jeieie a.tDij'ti ifne in under tw:- 
ffr end*. pfEFdf vftfu^ &t Block PfogfaiTi fcoaus *« orae fiwi^i*. dtea m jms 
man. |Hi-$fl» 



OjPJh. (Crltk«l Ppth Aoalytii) 



||ORTOAG£ 
' r^:- ^ . LOAN 

SEAMSCAN £25 

TIWIELEOCEFi d^ 

STOCK CONTflOL tJ5 

CRITICAL PATH A^^ALVSIS £15 

BUDGET £1$ 

GOLD ££ 



•^ami5i3Msin«lw> 



ns.oo 



£S.«I 

OPTIMAX £40 
PAYROLL nh 



FINANCIAL PACK t £1 



GAMES 

GOLD 16K ZmiU ^m SpectfMmlil 

fVOLTUIOM A reH CiTfll^f*^ cieslle irf& lomt^ on in« nert^y-fc^r- - - 
Eann. cuiminiling tv mankind^kinE^&you ve IfI ccsrklilioi^Afldl Ou'- o* f^snc 
k^a^r¥^ TO ihe #Rl^nenion ol all M«' 2KSI onfy £^ii -^ SQ^ pip 

TiEMlNG JUNGLE A hwft^ p\MfCf ^me ot skift bi!K?d on Con ^ 
Zxei ■■'■ , E3.tS SOppSp 

frvf IMOnTGAGE prDgrimffVfr (ip#cMy canipul«r) with ord^rt ^ii.22 
&r o^tr p&tl mirii«d b^Pc^r^ 11 Tit March 
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SINCLAIR NEWS 



;: 



spectrum launch 






TiTTWK. the company thai 
rnanufaclyro^ the TSlOOO <ZX81 
to vou and mel af e soon to 
launch ihe Arnefican ^ divalent 
to th© ZX Spectrum. 

Designated iht TS2Q00, it is 
basically an upgrade of the British 
rnschine, le with some of the 
bugs, rtiified out^ The ROM 
inccKpcrated i^n th« TS2000 js 
s^ibr to the one vve have all 
Conve to know aiKl love, bit! hafi 
been a(lapt€<i for m number of 
changes to SjAciair BASIC For 
instance, it is reputed that the 
commands, ATTfSI, ACS and 
ASN have been removed ^ and an 
AUTO kryt nunnbering, a 
RENUMbefing and line deletion 
hwKtJon. and other edmng 
teiyres have been inserted to 
Ttfildce them 

Due to the poixiiariiy of plug 



in cartridges, games or olhM^fVuise, 
in the States, it is ihoughi that 
the TS2C)O0 will also incorporate a 
port which will accept 4K - 32K 
ROM carlFidgcs. 

The price of the new machines 
ate to be somewhefe in the 
region of & 150 (ind S200 for the 
t6K and 48K madels respectisvelv. 
The TS1000 has also been 
reduced in price fecefiiPv so thai 
i1 now compares to the British 
price lot the mad line. 
ln<::idenTanv. rgpcans are ihai the 
TSlOOO has corriered over a 
quarter of the USA's honr>e 
cornpyter market. 

The TS2O0O is al&o to be 
launched vvirh the TS2O40. a 
new, larger printer which al?<i 
utilises a thermal prim 
mechanism, 





H ^-^ x^^L_ T^ 


r ILrr^zef-^^^ 


?^1 

J 


u^^g-^^ 


19 



ROM 

With a 
view 



Rw #1 of you who have trouble 
oof)ing with the complexities of 
the Sinc^ir BASIC manual Iheia 
te baen set up a programming 

wertend in the wilds of tfre 
Sevwn Valley- 

The compuiBi courses are heW 
ai [he Gainsborough House 
Hot^, OTd can accommodate a 
mai:jimym of 20 peopte Tht 
sessiom are based on the ZX81 
and amime m previous 
iwiowlKiije of cc^nputir>9 
Afthxigh aimed at people over 16 
ywrs o1 age. children can attend 
m long m ihey sre accompanied 
by (Nkiwents. 

Beginnrng @i 6.4& on the 
Fridav everwng, ihie course runs 
right file way through to Sutiday 
■hefnoOfi D^j^ing ihfs pefiod v^u 
sfiould be able 8t> squ^n? in over 



12 hours of hands- on 
proy^ramming. Thbe lecturer, Harry 
Siddall. has been teaching for 20 
years, several of which have been 
involved in compuling science. 

Emphtasfs for the courses ts 
placed on learning through 
enjoyment r and one Kock ai the 
hotel's facilities will ceriainly echo 
the enjoyment theme. Tl>e cost ot 
the course is C5&,00, which 
indud'SS all food, accommodation 
and VAT. The weekend 
programming courses are 
schedulect to run thof oughoul 
April and May 

For more detaits. cont^t the 
Managing Director of 
Gainsborough House Hotel, 
Bewdtey Hill. Kidderminster, 
Worcestershire DY11 6BS ot 
'phon^^ him on (fe62 75^1M1 



Shog9g3in& for 
a St9Beti'um 



With sales ol the ZX Spectrum 
now approaching 200,000, 
Sinclair Research have deeded to 
name ^ number of riew 
distributors lof tf>eir computer. 

Rspons ol WH Smiths selling 
in the region of several ihousand 
devices a week have sponsored 
Sinclair into nominating Boots, 
Currv s. Debenhams and their 
subsidiaries, and John Menzies as 
mam distributors. Smaller retailers 
. i n as J^hn Lewis ^ House of 
i-rdiier. Rarik ZeroK and orhers 
will im sjupplied wiih Spe(;ifum by 
Prism Micro Products, Sinclair s 
own distributors 

This move has obviously been 
approved to consolidate the 
Spectrum's poaiion in ihe hon>e 
COmpuier market. Said Nige^ 
Searfe. Smclair Research's 



Managing Director. "We have 
sold neaftv 200J300, mail order 
and retail Spectrums in the last 
nine months, arxJ by Easter 
expect to be selling t2;000^1B.000 
Spectrums per yveek". 

Cutreni reports Irom Sinclarr 
Research suggest tht production 
figure ar(^ m the region of 50,000 
Specirgms Ijeing nrtanufadurcKl 
each month and 60,000 ZXBls 
This IS matched by sales figures 
for the ZX81 being around 30,00] 
per month in the UK, this figure 
IS eitpected to rtse over ih^ 
coming months 

"Overall, we believe we can 
mamtain 8 60% votunie share of 
ISSJs much enlarged (home 
computer} market" added Nigel 
Searle 





Cltve Sinclair has t>een up lo 
some fifkaricial wheeler dealing' 
ol late which has made him f 13.6 
million Ihe richer - possibly 
alluwitvg him to furthief his electric 
C4ir project, 

Th^ 400.000 shares (10% of 

€' vsys 95% ho Wing 1 were sdd tO 

ir-:|F* frntinrml irtstiTuTmn^ nt r3^ 



per share. 

Last yei^. Sinclair Research 
show^ a profit of more than 
E8.8 miilion on a turnover ot 
Il27 62 million. Thfs year Sm the 
vear ending on March 31 si), it is 
ext^cied that the gompany will 
announce profits Of around C14 
mrf^fnn 
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HARDWARE NEWS 



LooMng sharp 



If you're tifed of looking ai thi? 
graphics avatLabte on v<^ui ZXBI, 
then the r>ew High ResdaUon 
Graptiics Pack from Digital 
Integranofi may b& (ust what 
you've been lookrng tor. 

This new accessory gives ^o\ii 
ZX81 B full 256 by 192 pixel 
display. With full dynamic control 
o1 every pixel m BASIC A 2K 
EPROM conickin^ |he Hi Res 
BASIC monitoc otfenng a range 
of powerful commands, such as 
PAGE. PLOT and SCROLL. 



which can be used for ctefining 
your own characters i which can 
be any we dnd shape), drawing 
Kin^, plotting complex functins, 
and a compjteie lower cas^ 
character set for word 
processirig . 

1^ pack ts fully compatible 
with the ZXBl Prinief, and connes 
wiih a comprehensive handbook 
illustrating how you can gel (he 
most out of the device The Hi 
Res Graphics Pack is housed m a 
sffm case llSOmm by 80mm by 



22mrri! and resides between the 
RAM Pack and the computet; 
there ts no need for any 
additional povwer pack ot 
5?oldenng lor oi^eration 

The unii is priced a I f38 95, 
although Thi!rersihe opporiumtv 
for schools to arrange lor a 
discount. Fof more detaitls get m 
touch with Digital Integration. 
22 Ash Church Road, Ash. 
Aldeishol, Hants 6U12 6LX. 
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Loosing 
your &H/9 



^ 



Spectrum 
Upgrattes 

If you own an Issue 2 Spoctrum 
< which you can easily edefitify by 
the large chip in a socket «n line 
with the 9 Key. visible ir> the rea^ 
expansion cutout), you may like 
to knoA thai you can upgrade 
your 36K memory to 48K for as 
little as E24 50. 

Sounds too good to be true 

but that's somelhirrg ypy'll 
iiiave to take up with Fountain 
Computers Lid. DarviO Road. 
Ropley, Alresfofd, Hants S024 
OBW- 

Should you enquire for further 
details of the 32K upgrade kit 
you might also Itke to to ask 
about the*r mstfucltonai sheet 
concerning the disi^tay of the ZX 
Spectrum, both 16K and 4BK 
mode*S- 

The A4 sheet, priced at CI. 00. 
provides insl ructions for 
optimising the display quality ol 
The Spectrum, simply by 
(idjustrng internal controls. Such 
^lu'^s as yellowish whaes. the 
Vt-rietian blind' efleci and 
wobbling characters are dealt 
with complete with detaiiled 
tlluslrahons. 

The mst ructions are very 
comprehensive and should inspirt 
confidence m even the most 
nervous usef who mighi want lo 
deJve inside their Spectrum. Of 
course, should you decide to find 
out more dboul their upgrade kit 
and evenluai^y buy one. then 
they'll give you these display 
hints 1 reel 



^ 



It you're for ever chasing ycHjr 
ZX81 acfoss rhe table as you type 
in your Palest programming 
masterpiece, here's a cheap and 
effective way ot pinning ihe 
tomputer down. 

The Stabiliser Pad from 
Stream Computers, aUhough 
designed for the TS 1000, 
accommodates the ZX81 
perfectly, Made of a strong 
rubbery substance the Stabilizer 
Pad eliminales sliding ^nd 
movement and. by holding the 
RAM Pack securely, also prevents 
program loss The computer is 
also held in a forward position 
making typing much easier. 

Us manutacturef s are currently 
trying lo find a UK dpstrrbutor, 
but until they do you can stiH 
order one direct from Stream 
Computers. Priced at C4.50 
{which includes first class 
poStaqr^L rhfi round trip of order 



and shipment la^es approxin'^tely 
five weeks. 

Further informatbn is 
obtainabte from Stream 
Computers, PO Son M3. Ajajc, 
Ontario LIS 3C6, Canada. 
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A parallel CeatFon^cs interface, 2X 
L PR I NT,, is now available for use 
wiiti the ZX Spectrum. 

PtLrggiog directly into the feer 
connsf^ior of the S pec try m, the 
ZX LPftINT translaies LPRfNT 
^ LLIST outpul mio parallel 
Cer^ir&nics formal. Thts means 
Ehai Dny riurr>t>ef of characters 
I within ihe capabilJtbes of The 
p^Eet used) can be printed to 



the standards of professional 
word processing, 

The unil itself, nieasuring 
70mm by 6&mm by 2Smm. can 
converl the output to produce 
Sinclair tokens, le SCREENS. 
RANDOMIZE, elc, Prtniers which 
require special control characiefs 
from the range 128 to 256 lo 
access so^ne of their fyrtchDn$ 
can also be used with this new 



interface; commands a^e used W 
switch off ihe Sinclair character 
set at limes when you wish lo 
utilise the capabilities of ihe 
printer's full chafa^ier set 

A COPY command will dump 
the compteie screen to a high 
resolution graphics primer: COPY 
software to go with ihe inrerla^ce 
IS supplied on a separate 
c^sette ILPHINT and UlST 



commands do nai need ei^tra 
software, n^l ihai is needed is the 
inierface plugged into the 
computer J 

Priced a I around r30 00, you 
can find out further information 
or> this product from Euroelec- 
rronics. Zlin House. Oakfield 
Street. Cheltenham, Gios GLBO 
2UJ. 
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On your aesH 



A desk cor^sole has tween 
amourvced from TTl which will 
ho*d e^/ervrhing you should need 
to fTnake J he most of your 
Specif urn. 

Constructed from strong ABS 
pia^ric, the unit has a deiachable 
bi$eccrvef and non slip feet. The 
COnscie weighs 1 .5kg ar>d 
measures g^mm by 370mm by 
SDmm, 

Provision IS mad'e for the unit 
(0 accommodate a power supply, 
a Sincidif Printer, an RS232 
inierface> fovstlcfe control, iwo 
Microckives, a cassette recorder 
artd a selectiDn ol cassettes. 
perK<^. eK. Th^re is a switch 
p^nei with 3 three position Slide 
SwtCh for SAVE RUN 
LIST-LOAD VERIFY le&rthing 
ufHii8d hpu^ to cassette 

- and conr^uterL A switch 



(or the 9V power supply 
0)^ OFF, LEO indicatoF for the 
PSU are also rncluded in the 
device. Optional e^lras such as 



stacking pHlars and a soft PVC 
ciust €over are atso available from 
TTL. 

The desk cor^sola is priced at 



tA2. 1@ and is available from 
Traffic Technology Lid, PO Bos 
2. Warminster. Wiltshire BA12 
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SOFTWARE NEWS 



Off the Shelf |^^| ^^ 



QuicksiEva havig re^^ed a new 
range of garnes for the ZXai 
and ZX Spectrum. 

Sm new packages are 
availabtefor the ISKZXSl 
ihree of Mhich are Qutck^ilva 
originar games. The first is 
Cited Cf oakd Crawta and is « 
vofiiofi of the famous frog 
hopping gamie wilh sp^ciai 
features such as fHe^, 
CTQCQdiites, sinkmg turtles, lofs 
ancf progre^ively difficult attack 
waves. 

TK& second new garrie is 
called Muchaes and lyes, you've 
guessed iti it is a version of the 
pill-Mtsng game fealuFing 
fi hosts, po¥vef pills, s^de doors, 
fruit and, of courss, the lovable 
munchees. The third package is 
€;a4ted Gabxians, but also 
in^yd^ a gsm€ »lltd Gloops. 
The fTtain program on this 
cii^tttB, GaiaKlar^s, is an 
implernentalion of the cl^si€ 
arcade gam^, wrth two differenl 
t^pes of Gal^xiari, However, 
perhaps tf>e best part of this 
game is thai you are able to 
lailor the gam© to suit your own 
particular tastes in terms of 
SC^ed. firing rate and the 
rKimber of Galaxiartft. (Now you 
n^ed not sperxi youf first 30 
games of Galaxian trying to beat 
10 points!) 

Croaka Crawls, Munchees. 
artd Ga^xians are priced at 
£3,95. 0.95 and C4 95 
respectively. 

Quicksilva have also taken 
over the marfcet^ng of the range 
of Pixel ganries for the 16K 
2XB1 Mow re packaged whh 
new covers, the titles have been 



doubted up or added xo so that 
they fit in with Quicksilva's 
prioir^ Siruclure. 

Among the new Quicksilva 
(n6e Pixe^l software is Trader, 
whjch is now supplied in a box 
with a comprehefwive booklet 
describing the background to 
the garne and an original Trader 
stofv from Mailt Eytes; Sub- 
Space Striker and Zor; and 
Star -Quest and EnccMjnter. 
Trader, Sob -Space Striker ar»d 
Zor. and Star Quest and 
Encounter are priced at C9. 96, 
096 and t3-95 restiectiv^y. 

For the 48K Spectrum comes 
a new game catted Mir^ Out 
With not an alien in sight. 
Mined Out features nine levete 
of mjinefteld to struggte across, 
with various damsels in distress 
to woiry ovef and other weird 
and wonderful things, such as 
Bill !he Worm, TnCky Mine. 
Bugs and the Mine Spreaders, 
Mir>ed Out is available at ihe 
pfiM of £4.96. 

On a more serious note, 
urxier the proud boasl 'Now the 
sun never sets on Quick silva\ it 
seems they have established 
distributors throughout most of 
the world i: and the bits they 
haven't yet tied up shouki be so 
in the near future, so they 
assure me]. So. if youVe 
reading this in a foreign clime 
and faricy getting your 'gaming 
fingers' around the latest 
Quicksilva software, write to 
them at 92 Nonham Road, 
Southampton S02 OPB. 
Telephorie enquiries can be 
made on 0703 20169 
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MINED-OUT 




A series of six cassettes 
designed to educate and 
advise on a comprehensive 
range of medical topics is now 
available for tf\e 1 6K ZX31 . 

The SIX cassettes cover the 
fqllowfing range o1 subjects : 
Basic Medicine. Mamly tor 
Women. Mainly for Men, Ail 
About Children, How Healthy 
Are You^ - A Home 
Screening Program, and 101 
Home Nursing Tips Each 
cassette contains an av^r&g^ 
of 1 8 individual programs, 
each packed with advice and 
information listed by sympton 
or health topic According to 
bow The user responds to 
each question, various advice 
ts given as to possible 
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diagnosis, the urgency with 
which the user should seek 
medicai help and, where 
appropriate, the form of home 
T^f^atment to be emploved 



Lisping on 
Spectrum 

An inlnrpreter tof the artrficial 
irkteJ^iyt.Tice research janguaoe, 
LISP, ^ now avaiEable for the 
ZX Spectrum, Suitable for 
students learning LISP, the 
package shouki also be of 
ini«ritst 10 hobbyists eager to 
-M-n sn ahernative language lo 
BASIC and gain an insight into 
artificial jnteKigence. 

The L^SP interpreter features 
Over 50 pre defined functions; it 
allcjws iteration via PROGN and 
WHILE functions, incorporates 
LOAD, SAVE and VERIFY 
functions as we^l as an LPRINT 
function to output to the 
printer. The interpreter also 
allows a variable number of 
parameters to user defined 
^ijn-tior's; supports m^cHinr? 



your 



code subroutines: ifKorporato* 
16- bit signed integer arithmetics 
has full error checking, 
compacting garbage collector 
and full property list 
kmpterTieniation. 

The LISP package includes a 
4,5K machine code interpretef 
and a 2.6K initialised pfoperiy 
fet ideally requiring 48K of 
rriemofy, the program will run In 

Corr^lete with a 
E^emonstratlon program and a 
programmer's manual, the LISP 
interpreter is priced at 1 15.00, 
To team more about the 
interpreter, send for details from 
Serious Software, 7 Woodside 
Road. Bickley. Bromley. Kent 
BRl 2ES 
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For the under 8'5 



flCKQ Cds&enes have reteased a 
new cassette aimed at leaching 
itw t>3sic5 of anthmetic to the 
urtder 8^. 

Cabled Arithmetic fcjr the 
uTwtef B t», (he program is 
dsigned to be run on ^ 16K 
ZX81 . The padcage comprises 
four programs : Add, Subiract, 
Muhiplyand Drvide. EdcN 
program (eiic^pt Drvide] aSiows 
lof tN^ ^try of units in a strict 
Oider. a^l nurribers being primed 
in a targe si2e sd that chikJren 
dm easily racognrse ih^m 

iBch prfogtam h&$ ihre^ 
leviA of ditlicylty: uti-its oriliy, 
tensai^ umts, arxl hur^l^reds. 
len&arxi units, Obviousfy. as 
the child becomes more 
cenfid&nt With numbers, you 
cw^prQ9res$ through \h^e 



thioughout the program are 
asked, such a$ 'Do you r^eed to 
borrD\^ orte?' and 'Whai shall I 
bfiriy forwafd?', to aid iIk^ u^r 
in decis^o^s. 

For each sum co^recrty 
answered, the features of a 
balloon face aie built up, in 
nHJ^Ch the s^me way, il a sum ts 
incorrectly answer^ a faatuitt 
of iha balloon s faoe b eiased. 
Whan ail the features of the 
face are complete, the balloon 
takes off (with the fielp of a 
nnarchine code routine oi two! l. 

The rr^ihs package is pnced 
at £4.50r For more de^ib of this 
and Cfie rest of Itieir large range 
of educational software, gel in 
touch with Rose Gazettes, 148 
Widney Une, Solihyll, W<a^t 
Midland$ B91 3LH. 
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A grand program 



Hyid4;i:3 have announced an 
adventure -game package 
called The Secret ol 
Tamworth Manor m whJCh you 
get the cinance to win 
CKOOO 

The story so tar is that 
^ihliani Tamworth buried the 
Tamworth forturie somewf^re 
nitiif Tamwoflh Minor during 
Ui^' English Civil War After 

irnworth Manor was razed to 
'j=u ground and William met 
with a particylarl>y hornble 
death, only Charles Tamworth. 
an elderly descendent. 
^u^p^cts tf^ai The money is 
snit in Its origiriiJl burial place. 
So, after much research into 
the family archiveSn he solves 
the secret and as he has no 
need of the money (?( decides 
to leave it to whoever can 
solve thie two nddles h« ha& 
left 

The (irgt part of the 
cassette adventure is available 
HOW', and tf^ second part o1 
the puzzle will be sent out to 



all those who have I he hist 
part after May 31 . 1983. 
Designed lo operate on the 
1 6K ZX8 1 . Holdr:o claim thai 
tfie first cassette o1 clues will 
be more than enough to keep 
you bu&v until May. 

Somewhere tn your travels 
to solve the puzzle lyes, you 
do actually have to get out of 
doors ior this onei vou may 
find a nutmbef of dues or 
unexpected help lo aKJ you m 
your quest. 

It s no use asking Holdco 
for any ln^OrmaI^on about the 
money \a\\ I hey II teil you is 
thai the treasure is buried 
S'CKTiewhere m the Home 
Counties) but they will 
certainly be happy to tell you 
more about the package. 

So, for more detanJs on The 
Secret of Tamworth Manor . 
contact He^dco Ltd, 14 Britton 
Sirem. London EC1M 5NQ or 
■phone 01 251 3090 The 
prtce of the package is 
£14.95. 



The 'X' factor 



A new : >i ! rvtre package ts 
now avdL.dtjii; from CCS. fm 
the 16K ZXBl and Spectrum 
called Modeller X- 

M ode Her X is a user friendly 
lincincial modeller program 
which could prove a valuable 
esse IT m a small business 
concern The program is n>enu 
driven arird allows the user to 
assess the sens^ivay of 
changes m ihe market forces 
to tfve elfectiveness of 
salespeople and advertising in 
relation to the elasticity of 
demand and pricing poticy 



Thus, ihe user is able to 
optimise the decisions to be 
made concerning the bus^ness- 

Priced at £8.00, further 
information can be obtained 
from C.C S . 14 Larigton 
Way, London St3 7tL. You 
could also ask about the new 
range of financral modellers 
currently being developed 
which are planned !o assist in 
estimating cash flow, credit 
control and thie more detailed 
aspects of marketing and 
production. 
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If you run, or are a m^mbef of, 
a us^^r ctub which caters for the 
Sinclair user, why not get your 
group on the map by writing iq 
us at; 

Club Corner, 

?X Compuling. 

145 Charing Cro^s RoihI. 

London WC2H0EE. 

All you have to do i& lo &end us 
a latter with details of your ciub 
rtimesof m&eTings, addresses 
of who to contact, etcl and 
we'll do the rest if you publish 
a newsletter or club magaj^ine^ 
we'd very much like to sea I hat 
too 

And pf you don i s*e a club 
in your area, why not start one 
up by vwr^ting to ZX Computing 
and seeing if any Ifke-minded 
enthusiasts wish to jom you. 



Belgian National 
Sinclair Clui» 



DearZX Computing. 
From Januarv 1 , 1 983^ the 
Sindaif Club of Belgium 
becomes a national c^ub 

Thanks to the help of some 
handiicapped members, we are 
«ble to publish a multi-Eanguage 
club magajcine. Indeed, rn 
Befgium. it is difficult to ttnd a 
job unless you have a working 
knowledge of Flemish. FrerKh. 
English and. if possibte. 
Gefman. So, membefs of our 
club FTot only learn all about the 
Sinclair computers, but are also 
motivated to learn foreign 
languages! 

The club is very much a 
non-profit OFganisalion. with 
positive social aims. For the 
record, the correct title for ihe 
club is: ASBL B DMA/ VZW. 
The Belgian Nat^nal Sinclair 
Club. 

Should any of your readers 
require further information. 
they may comaqf me ^x the 
address given betow, 
YoursfaithfuHy. 

P Glenisson, 



Chairman, 

Rue Abbe De L'Epeestr#at, 14, 

1 200 Brussels. 

Belgium 



Aylesbury ZX 
Computer Club 



Dear ZX Compuung, 
I have enclosed the latest Essue 
of our club msga^tne. and am 
wnting to remind your readers 
who live in our local area that 
they would be more thafi 
welcome at our c9ut3. 

We have weekly meetings 
at Ouarrendon School every 
Friday at 7 30pm, and we also 
have a monthly meeting on the 
first Wednesday of each month 
at 7.30|>m at Aylesliury 
College For further details of 
these meetings, you could 
always 'phone me on 
Aylesbury 630867. 

The club membership fee ifi 
£5 00 |3er annum, and each 
rnemb^r receives a copy oi out 
monthly newsletter. 
Yours faithfully. 

David Nowotnik* 

Aylesbury ZX Computer Club, 



Swansea 
computer Club 



Dear 2X Computirig. 
The Swarisea Computer Club 
has now been in e^i&tance for 
about stx months and 
considering how young the 
club is, we have had a very 
encouraging response. 
(Perhaps you saw our stand at 
the Januaiy Microshow m 
Swansea.) 

Ah aim of the dub is to 
organise lessons for beginners 
in BASIC, and we hope to start 
this course in the near future. 
Anybody with an interest in 
computing will be welcomed to 
our club, although you do not 
have to own your own micro to 
be a rnemeber. 

The Swansea Computer 



Club meets every Tuesday 
night from 6.00pm at the 
Three Lamps, top floor. Castle 
Square. Swansea For further 
details of the club's activities, 
you can wnie to me at the 
address given below or phone 
me on Swansea 2038 1 1 
Yours faithfully. 

SC Morns. 
Acting Secretary, 
9 Yr Gorlan. 

Ki«av. 
Swansea 



Lambeth 
computer Club 



Dear ZX Computing, 
Our c1yb is betng formed from 
the local rnhsbi'tanis of 
Lambeth. Its aim is to promote 
the use of computers m 
Lambeth by the home, school 



or bu Sines ■unthis 

scope, all kir.iL, ^: H-uopleare 
welcome whether you want 
to play games, write 
educational software , or s^mpty 
indulge an interest in the 
subject. 

The initial plan is to see if 
there is sufficient interest (I 
have every confidence that 
there will be!) to take the idea 
forward ff there is ihe 
response, an maugral meeting 
will i>e arranged, and we will 
hopefuJIy gel ourseJves 
affiliated to ihe Association of 
London Computer Clubs. 

So. if anyone is interested m 
hefping 10 gei Ihe club 
together, contact me ai the 
address given beJow. 
Vours fadhfully, 

Robert Baker, 
54 Buxton Road. 
London SW9 BBS. 



7^ Ckih fn»gs^m0$ o( 

Computer Cfut ^t?tt rftt 

Sff^ian f)^atkin4t Stnckv 

Ckib. 
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ANDREW HEWSONS BOOKS 



298r$T PROGRAMS 

, . lor the 

^^ SPECTRUM 




ETT 



\M|i5>^;:-^' £5.95 



Mr HELPLINE i^"M?nn^n 
who BFirwI^rf vOur ZX 
queri«i in Hii column m 
SindaJr UHr. Th? 4i»tlx>r dI 
HlNTSa TiPS FORTHi 
ZX8Q ir>d HINTS & TIPS 
FOR THE ZXB1 ncwM 
pTBienli: 

« 20 ort^irul progmmii for 
VOy ID io»d miQ yoyr 
Spartrum. 

• 20 inttfi!$tin^ progrimii 
iQt you lo «npv 4"^ iM'n 
ifOfn+ 

* ?0 qfre»1 proqf am* lo 

tuach yo^ oboui (iKed and 
var iibl9 lenglh ri^cordi, 
tiintry f««fche», bubble 
sorts, ftaphiedi splays 
and much, mucH mpr« . . 



mmmmu 

Machine Cod« Editof — Wf it«^ modilv, extendi and loAd machine 
eodp uiing this^ll-b^sif: pro^r^m. No tm^ io utaiin Afs«rnbler 
iMh'fiti you havfr \hti pro^rgm. 

Index F»lt - UafTi iibaui lixed Itn^th rBcords, $4v& numeric and 
jif<nq informal ion. add to, wrt, modify, deleie af»d prior your 
i^fltoi^ds. Ideal as a Gdmoui^rb^^^ fiSing nystem. 

Dti?k«hooi - Ltarn bcwi to manipulaie ihe sitribum fjle jm/ h»w 
fun vi ihfl tam« linrit. 

Gr^hik - Connryd up CO 210 qrapHi« cHarafrters wuh rhe full 
Ofi-scr^en ecSai^ng lacllitiei, enhancti and modify it^em »nd ricall 
them 1^1 vr to build a d^^tailed display iq save on c^^^ii^, 

Spiromania ~ A program to stretch yoyr artiftic tAlenls., ima^inatkin 
and ingififiuitv. Draw} a limiiifi$$ variety of cyrv<»s and fpiralt. 

Pluf FOOTBALL, DiGmSER, DlARV and many more- 

Av^iiobJe ihrough CompuT€r BooNihopi and W,N. SMITH. 



ZBO OP CODES 
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^"-i ■ ., - -=?ip^ p.*. 

■«**• '-»*■ i ■ - 1 •■ il-i .i^! And K 



PILOT ZX81 



£ss& 



Eii^frni^illy th« £am«#& Ni^hif|it« bul 
iftithoyt rhe hi reigraphict. 



PUCKMAN ZX81 

£535 
All laion d iipiay Best icore lo ci^te, 
leourihe ma/e for lood, dqd^E- the 
8»^0*!, ail 1 sirmvb^ffy and attack tlift 



HINTS& TIPS FOR THE ZXSl 

£35S 
AmIibN by direct marl ordcf a* ihroii^h 
convutw bookirioiHand W.H, Smiih, 

THE PROGRAMS 

The proQrami&Kk^T Tilled h^e are 

Iv4 liable ircim comiKiit-r bookihopi v^irh 

t iOftwarc irand, and many indep«>ndcni 

micfc^■computflr ^hop^ 



FOR THE SPECTRUM 

40 BEST MACHINE CODE ROUTINES FOR THE 
ZX SPECTRUM CS.95 

by Andrev^ Hrwson and John Hardman. 

StfCftcin A; Thf#ff c/iapfcr^cJfploming whjr you fivfld toiinovy abOul 
Z30 machine QOd« on tf^ Specfrum. 

* How to tiQ^ arKi lave machine £od«, 

* How to usfs che lyjlem var^liti^ 

* HO^ meoKirv 1; Or^ni^i^d. 

t How program linei are iiored. 

* How to Ufif the siach, the diiplay, ihe attritHJtfl liles, 

« How 10 Cflll ROM ro^^ines ~ wh^re ihty ar# ar^d what I hey do. 

* The structure of Z80 code - ply&a wluable gtOiaary. 

Sectior^ B. 40 roiitirwi including, 

* Scroll - up, down, lide lo side bv Pi>t€i or by charjicter, 

* Search and r^lace, token svyap. ttrmg search 

* lactate character^ invert characlffr horizontally and vltrtkcffll^. 

* Lin* rememtwr -^ irtdudrriQ GOStJBl. GOTOi* RUIM ftic 

All FOy tines are mlooitable (aHovpl 'Nne rerm^twr'l 

Thri booh. tflacHes the begmner all he n««d| to know in a (imp! a, 
eaiyio- learn form ^nd iis an Lnyaluable rgltrence work for the 
tfwart 100! 



NIGHTFLfTE FOR ZX SPECTRUM 
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RETAILERS 

We are continually on the look Out fOf 
new ouilfrii. H voy art mtfirasted in 
cocking the iTemiadiwnised hite, wnte 
10 ui lor our trad* rate«. 



URGENT 

We reqyir* high quaNty Spectrum and 
Dragon sottware. G006 royaltiei panj. 
SaiKl your samples today for ^ast 
evaEuafinn. 



ilf^aaiiJ 4MM ben l^m^^MHo ^mi^nktAr mA4W^ tyief* 

•Vau 14 mt iMot ol « itglW #># c'«l1 »l%inf^ « J ^^! • *■*« 

iJiiprW* ©t Fyf^*tv gn •ppfiHCPi *| tA&un '^S^ T*ltl fiff 
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SPECTRUM CAME 





Command your 
own fleet with 
this program by 
Jeff Hamilton 
of Cillingham. 




If 






This program tias been wfttteni 
to allow users to challenge thtir 
Specirum computer to tl>e age 
old classroom game of BattJe- 

When yoii have the gamt 
RUNning. you wilJ be a&ked to 
INPUT the direction of yOur 
ships and the siariing square. 
The Spe<:ifum wiH BLrtomaticaJ^y 
set your ships on the grid. Once, 
a baiileship [four squares), two 
cruisers (three squdresf and 
three destroyers Itwo square$> 
have b-een set up, the SpeCtrurr 
decides a ho should begin ihe 
game. 

The Spectrums moves ^t 
cslculaied in fines 1000 10 
1080; a random square^ is 
chosen to tire at unless Th« 
Spectrum has just scored a hit 
on youi fteet If it has just 
achieved damage to one of yovr 
ships, ii wiil continue 10 fire Ai k 
the surrotjndrng squares until rt ■ 
hd$ sunk the vessel 



In the navy 

Once The Spectrum has selected 
a square 10 fire atp it is up TO tl>e 
u se r 1 respond w it h e it her a ' M 
fof a miss Of an 'H" for a direci 
hit. There is no routine m th^ 
program to counteract the uset 
lying to the computer but there 
is no reason vvhy a s^mp^^ 
routine could not be written to 
stop any 'innocent' cheating, 

When It IS the user's turn, 
sampSy INPUT the co-ordinites, 
for escample. 'F7' for the gnd 
refi^rence F7. and the resutt w* 
b€ displayed on The screen as^ 
m tss or a s a hit w It h accompar^y- 
ing BEEP. Ii might be an idta to 
make a mental note as to which 
square ^ you have already f»red 
at, 3s the computer wjII nor teH 
you if you have already had a go ^ 
at a certain grid reference. 
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SPECTRUM CAME 



car 



A.i. 



9U. 



- - * - 



|i 

3 

5 



aT 



RBCCUFGHla R0CDEFGHIO 



.6 
J9 



£i: : : : 

3i, , . . 

4S. . . 
5B- CC 
5S » • • 






-* 1 



* * ■ 



r^ c^om^iirtfi' has agrid&n fh» 



10. 



3, . . . .GCC 

i^ L . .M. - - - 




RBCCEFGHIJ 

ea 



73 . 


CCC. . . ,D 
.D 


ai. . 

9i{. - 


- . , CCC . 


5 




RBCDEFGHXU 



YOUR GO 

fh& gafn^ is ivtf^ tjndmr way^ 
Your ^ha is a/v dtspiwiy^afif on fh^ 
top hft gnd. tha c^^mpuim s on 

wa^. rfitf Spm:t¥Ufn 3 Juif M 
yoi/e haTff»ship 



S are 

m 

fe IS 

1 the 
a hit 

just 
' youT 
ire at 
ntil [t 



scted 
othe 

lirecl 
1 the 

Iher© 
mpl^ 
&n tD 

turn. 
atesp 

I grid 

kas a 
lany- 
ea to 

iihich 
fkred 
rt tell 
la go 




Be CO SUB 5000: REH #« RULES ^ 

t 

Ige GO SUB S00e: REH ** INITJRL 

ET UP BORfiD ## 

laa GO SUB 5B00: REM #1- SET UP 
3DD SOURRE #:t 

130 GO sue 54.00: REM ** HIDE 3M 
IPS #» 

i3S LET ZmJHT fRND^S) : IF Z = l T 
hCN GO TO 150 

Ica GO TO 700! REM ## PLflfYER GO 

ISa fiO TO 1000: REM « i- SPECTRUM 

GO If 

7»# PRINT RT 14^,14; PRPCR 1; IN 

K 7; "YOUR GO" 



710 INPUT D»: IF LEN [>»<>2 TMEN 

GO TO 710 

715 LET S*-DSC1): LET C«VRL D» I 
2) 

720 LFT OmCODE BS-&4l 

735 IF fC<0 OR 3J OR fD<l OR 
D>10> TMEN GO TO 710 

730 LET UmD: LET N^C-t^l 

74.0 LET a»MfK,U> 

750 IF H(N^U>4>14.3 TMEN LET HIT 

5=Hrr5-n 

770 PRINT INK 2; AT C.D.CHR* J; 

IF J>100 THEN LET U-U-100 

775 eEFP ,05^^1-4.0 

780 IF HITS =15 THEN GO TO *000 

790 GO TO 1S0 
1000 IF LB*^0 RND LC^e AND LD«0 T^ 
MEN GO SUB 150P " 
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LC-l OR LD=1 THE 
kC>l THEN CD SUB 



1O10 IF LO-1 OR 

N GO 5U& leee 

l0t2O JF LB>1 OR 

S000 
i03« INPLTT M»: IF hfOT H$-"M- AND 

NOT M»«*'M*' THEN GO TO 1030 
10*« IF H>«"H" THEN GO 5UB 1550 
1S5S I^-fti''"*'^" THEN GO SUB 1B8& 
106d PRINT INK e^BT X-4,Y+9;CHRS 

^>; IF U>100 THEN LET ^twJ=O-100 



IF ,J<1©0 THEN LET Jj=wi 
PRINT i INUERSE 1; XNK 1; F 
0,f^T Xt7,Y-3, CHR* J 
IF J>10Ci THEN PRINT ; INUEP 
INK a, FLfl&H 0,RT X + ^^V-^i, 



BEEP 

LET L fX,Y> 
IF MPT5*16 
GO TO 1*0 
kET X-INT 
fRNOtia) +4^ 
IF L (X^Vl < 



0S, JJ-*0 



10&1 

I0&2 

LPftH 

10&3 

5C 0; 

CHP» 

1064 

10G9 

1070 

1060 

1S00 

«INT 

1010 

00 

iSie IF L fX4>l,V| c >A6 AND L 

) <>*5 RND LCX-l,y><>4.ft ftND 

+ 1) i>*fr THEH GO TO 1500 

15^0 LET VRsiY+ei 

1S30 PRINT PT 14., 14^; PAPER 

K 7;'"MY CO ";CHR« ypi,X-4. 

103C PRINT , BRIGHT 1; JNK 

ftSM l;RT X + T^y-S;'"?" 

1S40 RETURN 

19Q0 LET J»143 

iBftO TF LB-1 OP LC-1 OR LD 

N LET LZ-LZ+l 

1570 RETURN 

1580 PRINT RT 16,14.; PAPER 

K 7; ■■B.C OR D?"" 

1590 INPUT NS; rOPi N=l 

^rr RT iB^N^^iS; Pt^PEf^ 7; 



THEN GO TO 40Se 



(RNO#10) *4. 



>46 THEN GO TO IB 



rx,y-i 

L tX,Y 



R» 32; 

loee 

1610 
15S0 
1630 
104.0 
1650 
1550 
1670 
1600 
1690 
1700 
1710 
1720 
L'v aO 
1730 
174.0 
1750 
17^0 
1770 
LV =0 
1780 
X79© 
1900 
THEN 



IF 

IF 
IF 



GO 
GO 



ouo 

SUB 
SUB 



NEXT N 

HRTS-HPTS+1 
N««"B" THEN GO 
N*ie"C" THEN 
Nie"t>" THEN 

RETURN 

LET JkCQDE "O" 

LET LD»LD*1 

IF LD-S THEN LET L2-0 

IF LD-2 THEN LET LD»0 

RETURN 

LET JmCOOE "C" 

LET LCeLC+l 

IF LCe3 THEN LET LZ&0, 



THEN LET LCS0 



Si IN 
1; FL 



tl THE 



4.; IN 



TO 9: Pfkl 
INK 7; GH 



17S0 

1700 
16 SO 



LET 



y V <> 4-0 » OR 



IF LC^3 

RETURN 

LET JsCOOE ■■©■■ 

LET LB=LB+3 

IF LB*4 THEN LET 

LET LR-0 
IF LB ^4 THEN LET 
RETURN 

IF ILB-1 OR LCfcl.^ 
IF iL fX^S.Y* < >4.6 



LZ«0. LET 
LB=0 



RND LZ 
AND L CX 



+ 1 



1810 

THEN 

X + 1: 

1970 

1B50 

1350 

1S70 

1380 

1390 

1900 

1910 
1990 
1930 
1940 

e0 



(X 

I 



iLiV-l^V.) i>4.& AJs»t> L 
v>46> THEN LET YeY-1 LET 
GO TO 1^70 

IF iLB=l OR LC=1J OND LZal 
IF LfX+3,V> i>45 THEN LET X= 
LET YaY-1: LET LZ-2. GO TO 



IF LZt0 
IF LZ=1 
IF LZ^2 
IF LZ=? 
LET X*X 



THEN 
THEN 
THEN 

THEN 
-1 



GO 
GO 

GO 
GO 



TO 
TO 
TO 
TO 



1090 
1930 
1965 
1965 



IF LrX,Y)<>46 THEN GO TO 19 



LET LZD«i: GO 
LET L2^LZ+1 
LET XmX-^S 
IF L iX^Y} <>46 



TO 1990 



THCH GO TO 19 



195© LET LZO*2: GO TO 199B 

1960 LET LZ=L2+1 

1965 LET XsX-1; LET Y=y-.l 

1970 IF LfX,y) <>46 THEN GO TO 19 

^0 

1975 LET LZD*3 GO TO 1990 

1950 LET LZeLZ+1 

1955 LET Y=Y+fi; LET LZD-4- 

1990 GO sue ISS^ 

1995 RETURN 

2000 IF LZDsl THEN GO SUB 2060 

^010 IF LZD»2 THEN LET X«X+1 

3020 IF LZDb3 then go SUB 2080 

S030 IF LZI>«4 then LET Y«V*1 

^040 GO 5UB 1520 RETURN 

2050 IF LB=2 OR LC-S THEN CO SUB 

2110 

^060 IF LB«3 THEN GO SUB £300 

2070 RETURN 

C-0OO IF LB=2 OR LC«2 THEN GO SUB 

2150 

2090 IF LBk3 then CD TO 24.00 

£-100 RETURN 

5110 IF l'LBm2 OR LC^2.» ANT* LV«1 

THEN LET XsX*3: RETURN 



2150 

LET LY*L^' 



LET 
LY 



il20 LET X=X-1 

>130 IF Xt3 THEN GO TO 

?140 IF LlX,Y)=4e THEN 

- i RETURN 

J*150 IF LBj=2 OVi LC«2 THEN 

«+3; RETURN 

i^l60 IF fLB=2 OR LC*2) RND 

THEN LET Y*y+3 RETURN 

£170 LET YaY-1 

ZrlBO IF Y«3 THEN GO TO 2200 

c:190 IF LtX.YJ=45 THEN LET LY 

*1: RETURN 

4-200 IF LB =2 OR LC-2 THEN LET V^ 

RETURN 

IF LR=1 THEN LET XsX**: RET 



:LV 



} 



- +3 r 
^300 
■ :RN 
a 3 10 
=•320 
c-N 
4' 3 30 



LET X=X-1 
IF X»3 THEN 



LET X*X** 



RETU 
X sX T 
LR-1 



IF L(X,Y.i <>46 THEN LET 

=-. RETURN 

2340 IF LfX,Y)«46 THEN LET 

RETURN 
£400 IF LR«1 THEN LET Y»V+4/ RET 
URN 

24 10 LET YcY-l 

2420 IF Y»3 THEN LET V«Y + 4.: RETU 
RN 

^■4.30 IF LtX,Y) <>4.6 THEN LET y*Y + 
2 RETURN 
a-440 IF LtX,Y)=40 THEN LET LR = 1: 

RETL'RN 
4.O00 PRINT RT 15,14; "YOU UON" ; C- 

16, 14.; " 1 UON ■': G 

IB, 14; "RGRIN? ty/h 



y THEN GO TO 4d 

GO 



TO 


4040 




4.020 


PRINT 


RT 


O TO 


4O40 




4040 


PRINT 


RT 


4 050 


INPUT 


Y* 


^055 


IF NOT Y» 


70 






4060 


IF Y*> 


c"Y" 


4070 


PRINT 


RT 



THEN RUN 
SI, 14, "OK 

TD 9000 
5000 REH ** INITIRLISE 
5010 POKE 236O9.100 
S0S0 OIH L (16. 16) 
5025 DIH H f 10, 10> 
■^027 FOR N-1 TO 10; FOR 



BYE" 

4-* 



U=^l TO' 1 



I 



S02O LET HlN,U)al4.3 

5-030 NEXT U. NEXT N 

S03S RRNDOHIZE 

5040 LET HlT5tt0: LET MRTS»0 

5050 LET LB-0. LET LC.*0,' LET LV>- 

LET LZ-0: LET LR=0: LET LZD=Ci 

5070 LET LX=0 LET LY =0 : LET XX- 

0. LET LR«0 

50B0 FOR X=l TO 3: FOR Y*l TO 3 



i 
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rlOC* NCXT 

13: FDR Vi 



D 1 



NE XT V r *C - 

FOR y=a4. T, 

NEXT V : NE '. 
flBCDCFGHlJ R 



60S© LET L tX ,Y> 

T X 

^100 FOR Xt* TO 

Slid LET L(X,YJ«46: 
512© FOR Xal4. TO 16 

le 

S33© LPT Lr.X,V>*le© 

T X: RETURN 

630© REM ** SET UP BORRD 

S310 FOR P*:0 TO O 

B32© PRINT INK 1, 0> PnPER B, 

.2; ■ "; PfiPEJ^f 7, ^^ 

mPCR &j '■ , " , INK 

533© NEXT R 

534© PRINT INK Ij " 

eCDErGMIJ " 

636© FOR R>© TO 9 

(536© PRINT INK 1;R: PRPER 6; IN^ 

{?>"■•■***■■*«": NEXT ff 
637© PLOT e,©! CO SUB 5319^. 
S36© PLOT 6.9©: GO SUB 5S-5S 
539© PLOT 104..9&: OO 5UP 539?: R 
ETURN 

539S DPRU INK 2; 79,©: ORRU INK £ 
;9*79; DRRU INK 2; -79 , © PRRW IN 
K 2j©j-79: RETURN 
S40© REM «* HIDE 5HIP5 ♦* 
5410 LET RB»B: GO 5UB 5DP© : FDR 
P«l TO 4 

E4S0 LET M(N,U>«CODE "B*" 
S43© GO SUB B&i40: NEXT P 
&44© FOR e*l TO 2 

S45© LET RB*7: GO SUB 560© : 00 5 
UB 5e70: IF P=l THEN CO TO B*B» 
5*6© FOR P*l TO 3 
B47© LET H(N,Ul«CODE " C" 
046© GO SUB BB4^: NEXT P: HEMT E 
B49© FOR E = l TO 3 

7S©© LET RB-B: GO SUB BBS© GO S 
UB 57©©, IF R-1 TMEH GO TO BBO© 
651© FOR P-1 TO 2 
?52© LET MfN,UJ»CODe "O" 
553© GO SUB B&4-0; NEXT Pr NEXT E 
ES4© RETURN 

G!&Oe LET R&O: LET RR-INT (RNDl-2) 
661© IF ftfl=© THEN LET H^JHT fRNO 
iftB^+l: LET U-INT <RND»1©>+1 
562© IF RAsl THEN LET N«INT (RN|> 
*1©)+1: LET U«XNT fRND»RBJ> •»>1 
?63© RETURN 

5B4© IF RRs© THEN LET N-NiP-l 
565© IF Rfi-1 THEN LET U-U4-1 
566© RETURN 
567© IP Rfl-© THEN IF MCN.UJ <>143 

OR M(N + 1 ,U) *• >1*3 OR M IN-i^e * W> «r>l 
A3 THEN LET fl«l 
5660 IP RRxi THEN IF HfN^U><>14.9 

OR H rN,U + l) < >14>3 OR M(N,U4^£»<>1 
43 THEN LET R«l 

97©© IF Rfi=© THEN IF M (Nj^j < > 143 
OR MIN + l,Uli *>1*3 THEN LET R»l 

571© IF RR = i THEN IF M fN^) <>143 
OR M(N,U+lJ c>143 THEN LET R=l 

572© RETURN 

£*©©© FOR Y«± TO 7 BORDER V; 
N»l TO 4; BEEP ,©©e^N+y 

61©© P RINT . PRPER NJ_ INK 

6li6' PRINT 

613© PRINT , QaPER N, Ti 



.06 ^rtW 



FOP 



»ggER n; i^ 
>?^¥r^^ Ih 



ei6©' PRiBr , PRPi 
5,5. '■■ ■ I 

&14© P RIN T 

615© PRIN T 

6.6. IVi I 

?16© PRWT 

9,8J '■■ 
617© PR 



^2 ; RT 
N<- 



RT 



; AT 



PfiPEf^~ffT XNK 

IB ■ ■ 

PRPEfl N, TNK 

■ 9 

PRPFR N; INK 

PPiPCri N, TNK N + 2j^ 
PR ^ER N^^PJTT IJ7?;flT 



N+a/_«T 

!; AT 



PRINT 



> V • ■ ^ 

PRPER 



N; 



INK N+S;RT 
INK N+2,fiT 



610e PRINT J PRPER H^ INK N4^2;RT 
619© ^RI^ ; PRPER N; INK N+2; RT 
195 PRI^ , PRPER N + 1, 



RT 



INK N-»-3; 



62©© NEXT N- NEXT Y 
6210 PRUSE 6© 

SSSa PRINT ; PftPEft 1; INK 7, FL R 
SH 1^ RT 16,0;"RLWRY5 ENTER LETTS 
R RNO NUMBER THEN PRESS 

ENTER 

&©r GO SUB 64©© 

4E4 : GO SUB 6410 

, PRPEn 3j_ INK 6; FLR 

©, " FIR5T SET UP 

BY INPUTTING ONE 



ea5© PRUSE 
6^4© PRUSE 
&25© PRINT 
SH ©,RT 16 
5RD SOURRE 



BRTTLESHIP f4. SOURRESJ TUO CR 
UISCRS f3 5051 RNO THREE DCSTROV 
ERS t2 SO^ ) 

&26© PRUSE 6© GO SUB 64^0© 
627© POLfSE 4E4 : GO SUB 641© 
6ae© PRINT , pj^pHp 1^ jf4ft^ 7, RT 1 
fv,©/ " UHEN IT IS VDUR GO fTOP LE 
PT> INPUT YOUR GUESS 

ON THE SPECTRUMS CO ITOP R 
IGHT." INPLIT-M-IF MISS; ^M-IF HIT: I 
F Hrr YOU WILL BE flSKED UHXCM £• 
HIP ■• 

629© PRUSE 6©. GO SUB 64©© 

63©0 PRUSE 4E4 CO SUB 641© RET 
URN 



&4.0C 
ESS E 
64.1© 

65©© 
65. 10 

653© 
654© 

e-ss© 

6S6© 
eS7© 
658© 

-:= SUB 
s. 15; 



1 . RT 2 1 , B , * PR 



PRINT . FLRSH 
NTER" RETURN 
PRINT FLASH ©, RT 21,©;" 

RETURN 
REM ** SET UP 3PD SQURRE * * 
LET X»= 'BRTTLESHIP r4J " 
LET DFe6: LET J 3^66 
L^T X=4. GO SUB &7©0 
LET X»="CRUISER <3> " 
LET DP =7: LET J ^67 LET X^C' 
GO SUB 670© GO SUB e70© 
LET X*«"'0BSTROYCR iS) ' 
LET Dps© LET vJ-68 LET X«£ 
GO SUB 670©: GO SUB 6700: G 

67©0 RETURN 
PRINT RT 14,17," ";RT 1 

■ , RT 16,15;" 
;flT 17,16;" ";RT 16,13;" 



e&l© RETURN 

663© IF BRtl THEN LET C«C>1 

f=64^© IP BRc2 THEN LET OkQ^I 

v't>S© RETURN 

e70O PRINT RT 14,17; INK a;"ZNPU 

T-ifiT 16,16J "1 FOR N/5";RT 16, IB 

. *'2 FOR E ^Ui*- 

571© INPUT BR: IF BR < 1 OR BR>2 T 

r^Bhi GO TO 671© 

67S© IP BR»1 THEN LET DDkOF. LET 

0E*9 
673© IF BRs:£ THEN LET l>D*g: LET 
&E=OF 

674© PRINT RT 14,17; INK 4; "ENTE 
R"';RT 15, 15; "STRRTING " ; RT 16,1© 
;" SQURRE ",RT 17 , IB, "FOR* , RTF X 

6750* INPUT Rf: IF LCN Rt<:>2 THEN 

GO TO 6750 
S760 LET BS'RStl): LET C>URL R( ( 

577© LrT DECODE BS-&S 

6760 IF C<© OR C>I>0 THEN GO TO 6 

■?50 

e-79© IF D<0 OR D>DE THEN GO TO 6 

75© 

€30© CO SUB 660© 

661© FOR F»a TO X 

^?2© PRINT RT C+ll,D+i; INK 2, CH 

^i u 

^S^O GO SUB 6630 NEXT F- RETURN 
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Is your Spectrum 
holding back? 

Unlock all the secrets of your Spectrum with the 
most complete Spectrum Sioftware Library available. 

WtiWen by IHe shaip^t m\n^ m mici o technology tod$y . thiscoiTipr^h^n^ive toT ary oi 
Software Will allow yciu !o rriajurnise Ihe enine range of yoyr Specif urns impressive 
capabiMlje^ Ity Ou demand thf? be^l from youf Sp^^irum. cul oul iinO maJK the cQupon 




lodsy. because once you ve unlocked ail tne secrels of your Spectrum - ihere'ii be no 
hQidtriny o tibacH 

[ntVlnJTJi^m The Complele Spectrym HOW Disassembly 

T his 15 Xh^ book (or tn^ serious pfog rammer *fio warns to ge-i 'pghi to ihe hearl of the 
Spectnjm system tis 16K ROM conlrol program 

Written by Or. km LoQan and Dr Frank O Hara, each ROM routine »s compleiefy 
d rsas^emb I0{| and its lynction clear I y ex piai rted Greal care ^s a I so X^^ tn to en^u re 
ihe reader understandsnowaiithe routmeswilhirtthe ROM mieract with each other 
The t?oo>k al^oexplains e^ery asp^l o' the Spectrum's ^olt w^ra opera i ion m detM 
and makes an Junctions arid eniry pom^savaiUbleloru^tri your own programs And 

CS331Iffi3Spectrum Hirdware Manual 

An essential ^itJ !of ^very SpeC^rum user, gi'^tnganeasyto 

folrgw g-K planet j on of riow i his uphill ic^t^d microcomputer 

reahy works, wnl^teri by Adrian Dickens 

Baeked yp witti a complete f undo wr> cxi eachcomponenfs 

iurichon and full circLikt diagrams. H^0 book reveals many 

leatur^^ of Ihe Specify rfi ^y^lem not mertiiorteo irtth#Srnclaif 

Msny#l. 

The book also includes prachcak hardware pro|tcrs and tips 

enabling you to lake full advantage of ttie system's hardware 

potential £5.95 
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control 



Keep efficient control 
of your stock 
with this 

splendid program 
written by 
Neil Streeter 
of Hastings. 







This EJfogFam for the 1 6K ZX8 1 
altows The handlingi of slock 
CQfiirtilliles. 

Eicih file &et up will deat with 
up \o 100 stock items and Mill 
tell y-ou which itemris require re- 
ordering. Th& progfam iiself is 
menu dnvfin ^nd offers nine 
main opiiorisi you i^ay enter or 
delete stock: enter The amount 
f« ordered; delete files or enter 
ri^w iiems; save the file; or print 
QUI a list of all stock items and 
suppliers via the pf inter. 

The subroutine for each op- 
tion appears si acting at line 
number 1000 multiplied by the 
&p!ion number. These are called 
iiilinc390bv GOTO 1000* 1. 
*hfje I IS the option chosen. 

The option to save a file 
ijfider a file name alfows the 
fecHity to run several files. 
where each file cont^in^ slock 



f^(^ gig? 

* ^ ^ ^ ■ — -^ ' 

BMmmM 

^^ j*^ ^^ "" """ ** — H "* 




:i 



of a certain kind. For example, 
one tf\f3 could deal with food 
stock, another with sundries, 
and a further file could deal wuh 
Stock for the office, tn ihis way, 
it would be possitjte to have as 
many stock iteme as you wish 
on file. A further program could 
ih^n be wnuen, by the more en^ 
(husiBsnc of youp to inde»« the 
files and what ihey contain. 

As a ^ast note, the product 
refefencecode should be unique 
to each item and should ntil be a 



sub- code of another item. Fof 
example, if you enter a code, 
foodn and there already exists a 
code of ihis namer the computer 
Will retiifn the first found. 
However, the entry of the new 
items routine will tell v^u if a 
code already exists, so this 
should not cause any problem. 

spectrum 
conversion 

The pioqram i^ f airlv slraightfor 



wafd end the listmg $elf ex- 
planaiorv, and can be convftiiod 
to run on the ZX Spectrum with 
mjmmal alieratior^s. 

First, alter the number in tir^e 
100 to 50 for the T6K Spec- 
imm and 250 tor the 4eK Spec 
trum, Then, delete all the lines 
With FAST OS- SLOW m them. 
Findily, you may wish to Change 
all the upper case messages to 
lower case, but thi:8 is not ab- 
solutely necessary. 



10 S^ye^ STQCa 



0« LET T%9 
ENCE CODE . " 
liaO LET NOslQQ 
110 ?>1M R* tN0,32) 
112 DIM S*iNO,3-5> 
115 DIN fl ( 100,4) 
iiaa SLOU 

210 PRIN T TR& Q . ' 

, Tm6 9 ; *'^^^i^ ^^^^^^ 
i^O PRINT "OPTIONS: -*' 
23© PRINT 



ER PRODUCT REFtR 



«-T O C K CO tiTROL » 



24.9 PRINT TRB 2;"'l* 
TOOK ITEM . ■■ 

25© PRINT TRB a;"S. 
CETAIL5 . " 

'26(1 PRINT TRB S, "3. 
5T0CK ITEM . ' 

^70 PRINT TRE 2 : " 4- , 
til =TOCK , "' 

^66 PRINT TRE 2; "5. 

ON uRDEP. ■ 

2^0 PRINT TRB 2, •*&, 

RECeH^ED. "' 



ENTER NEW S 
PRINT IT CM 

DELETE OLl> 
ENTER REMOU 
ENTER 5TOCK 
ENTER' STOCK 



300 PRINT TRB 2, "■?. PRINT ITEMS 

TO RE -OftDER . " 

310 PRINT TRB 2; '*e . 5R^>E STOCK 
FILE. " 

31S PRINT TAB 2>"9. PRINT RLL R 

EP. CODES", TRB S^'RND SUPPLIERS. 



3a0 PRINT 



■CHOOSE OPTION (1-3 



330 PPINT TRB 9, '"i 



34.<& IF INKEY$<>"" THEN GOTO 34.© 

350 IF INKEY$="" THEN GOTO 35© 

3o0 LET 0*=INKEY> 

370 IF 0>.'l- OR 0»>*'9" THEN GO 

350 l_ET I=MRL 0« 

oOa GOTO 1000#I 

1000 CLS 

10 lO PRINT Z% 

102Q INPUT et 

1025 FRST 

1030 FOR 1=1 TO NO 
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TrtEr< 



l^SO IF ft$ ll , 1 TD 4j * 
GOTO XtOQ 

l^f:5 NEXT I 

+ 070 Pf^lNT ,^"KCJ PtEMORTv' t_EFT . " 

1375 PRINT , , "PRESS PNY KEY TO P 
C rUPN TO MENU. ■' 

1376 IF iNKEYfo"" THEN GOTO 107 
5 

1077 IF TNKeY»=s"" THEN GOTO 1077 

X07© ct_a 

i07g GOTO Z'l© 

i.O.«iO SLDU 

i^es PRINT ,^ "STOCK 

V eyisTs*^" 

109Q GOTO 1G75 

1 lOQ Sl_OU 

X102 PPTMTT '*■■ *' 6« 

1113 LET R*II> =Bt 

1120 PRINT ,^ "ENTER 

OCK." 

113© INPUT fl (I, 1) 

11*3 XF fitl. 1» <0 THEN GOTO 

IISQ PRINT 'IB '.flfT.l^ 

la-»« PRXNT ,. , "ENTER AMOUNT 

OER . " 

INPUT flCI,2) 

IF AfT^a* <0 THEN GOTO 

PRINT "■■ '\ R £I^£i 

PRlhTT >~ENTER ,RE -ORDER LEIJ 



1173 

1133 
11'93 
15QQ 

ei_. " 
ia£3 

1233 

ia43 

NTTT*, 

ISS© 

1263 

1^73 

13ft3 

TR1U5 



ITEM ALt-REftL 



AMOUNT IN $T 

XX33 
ON 0R 

1170 



INPUT P( ^1^3) 

IF A£I,5> <0 THEN GOTO IS 13 

PRlhTT "Wm ".. f=i 11.3'* 

PRINT ^ ^ cNTER RE -ORDER OUR 

INPUT Rtl,4> 

IF R<I^4j v3 THEN GOTO 125C 

PRINT "^ -^ftd,*) 

PRINT ^, ■ENTER SUPPLIERS DE 



4.J 



" THEN 
FURTHER NEU XT 



1293 INPUT S»tl> 

1333 IF 5*C1^ TO 

«>OTO laQO 

13 10 PRINT 5*tl^ 

1333 PRINT .. ,. "ANV 

eJsta (Y OP Ni ?•■ 

1330 IF INKEV * t > ■" - THEN GOTO 133 

13*3 IF INKEYjs:' • THEN GOTO 1340 

1353 LET -fislNKEY* 

13SS IF Y»s"Y" OR Y*s'*N" THEN CL 



GOTO 1030 

GOTO aoo 



GOTO £3£0 



i3S3 IF >'*= "Y" THEN 

1370 IF YJ="N" THEN 

i~c-3 GOTO 1333 

3333 CUS 

50X0 PRINT Z» 

2323 INPJJT 8» 

^330 IF Bt="" THEN 

203S FR5T 

5043 FOR 1=1 TO NO 

ad?50 IF fi*<l^ TO LEN B$» 

:iOTO 2063 

-063 NEXT I 

^os^ =LOt-; 

^373 PRINT ..'PRODUCT DOES 

KI5T ON FILE," 

207S GOTO 107S 

^330 CLS 

£366 SLOU 

2090 PRINT 

5133 PRINT 

2113 PRINT 

" . R(T . 1. 

aX23 PRINT 
;^ r I . 5 I 

5X33 PPXNT 



B$ THEN 



MOT 



"PRODUCT DETTRILS; -" 
. ^R« tl) 
,^"PMYSICRL STOCK : 

"OURNTITV ON ORDER; "j 



■TOTRL STOCK 

R < 1 , 1 i +ft ( I , a > 

2143 PRINT "RE -ORDER LEUEL 
R (1,3) 

2153 PRINT "RE -ORDER OURKTITY 
fid, a.) 

aiee print -supplier: -•• 



2173 PRINT S»(l) 

^1S3 PRINT .> "PRESS ""C"" FOR CO 

'3'V.. flr4\ OiHER KET'j' FOR MENU . ' 

^193 IF INKEY»<^'-- Ttif^f* GOTO 319 

sJ 

£a«»3 IF INKEY*^"" THEN GOTO 3330 

3213 IF INKEYt="C" THEN COPY 

2SSO CLS 

2230 GOTO 200 

3ea^0 CLS 

3310 PRINT Z« 

3325 FRST 

3330 FOR 1=1 TO NO 

^9*®_I^^5|<I^ TO LEN B«> =&« THEN 

GOTO 3373 
3353 NEXT I 

3055 SLOU I 

33(S0 GOTO 2073 " 

^av© SLOU 

3350 PRINT ,, "PRESS ■■•O"" TO DEL 
RNY OTHER KEY TO RETURN TO 



ETC 

TMC 



TNKEV$i 



MtiN GOTO 3Sw 



IF 
IF 



INKEV*=-"" THEN GOTO 3e9i- 
INKEY$«"D" THEN GOTO 336 



CLS 

GOTO ^t>3 

FRST 

FOR J=I+1 TO NO 

LET A* ( J-l> =R» JO> 

LET S|»tJ-l>s£iiiUJ 

FCR K = l TO 4 



33S3 

33&B 
i-0S5 

:vie3 

- 1 * dP^ 

§120 LET R iU-l,KJ =R t J ,K> 

:i30 NEj<T K 

31*0 NEXT O 

3153 NEXT K 

3160 PRINT ,, "PRODUCT DELETED," 

316S SLOU 

^-173 GOTO X075 

'*O03 CLS 

-n3i3 PRINT Z* 

i03O INPUT S* 

^i333 IF &» = ' ' THEN GOTO 4Add 

■4035 FRST 

4«2»40 FOR 1 = 1 TO NO 

43S3 IF R*tl, TO LEN B$j =B* THEN 

, GOTO 4oga 

-i360 NEXT I 

■iOes SLOU 

*^3T3 GOTO 2O70 

-390 SLOU 

i3'3l PRINT .,S* 

-t092 PRINT "TOTRL STOCK «', R Cl , 1) 
* ^ I I , 3 H 

»t395 PRINT ,, "ENTER RrtOUNT RCMOU 
ED FROM STOCK." 

4-130 INPUT R 

4110 IF R;0 THEN GOTO 4109 

4 lit IF Rd,aj__R(0 THEN PRIKT 

THRT 



OURf/TITY 

STOCK IS NOT YET RURILRBLE.' 

*^N^^nOTMT , , •*RURTTI^^S t>eLIUCf%V OP 

4.XX3 IF R n, 1) ^HR ( I ^ai ift TMEN PRl 

NT ,, "ORDER ■';flBS ( fl i I .. 1> fR * I^ 3j 

-C|l ; >• OF ' -" 

4-114 PRINT ,.RStI) 

4119 IF Rd,lJ-R<:0 THEN GOTO 414 

■3 

4.120 LET R (1>1) »fl t I, 11 -R 

4-133 PRINT "H 'jiR 

4.X43 PRINT .. .. "RNY FURTHER STOCK 

t^EMOUED XY'N>'>" 

4.153 IF INKEY*<>"" THEN GOTO 4 IS 



OF 



3 

41S0 

4173 

3 

4.175 

-i. ISO 

^•333 

5tM0 



IF INKEY*="" TMEN GOTO 4160 
IF INKEY*«"V" THEN GOTO 430 

CLS 

GOTO 233 
CLS 

PRItJT 1% 
INPUT B* 
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M 



S> 



o 

o 



il 



I *! 



"d40 

i^OTO 

50 SQ 

5120 
JEfi . 

5140 

5166 
6l7e> 
ORDER 
5160 



IF 53=' THEr; OOTO SOOO 

FDR I-l TO NO 

IF Hfltl^ TO LFN ef J -B$ THEN 

S1©0 
NEXT I 
SUQU 

GOTO ^07© 
51- OU 

PRINT ^ , ENTER AMOUfJT ON Of^. 

INPUT H 

IF R-.0 THEN GOTO S13Q 

PRINT "B "ifi 

LET Jh ( I^S> =RtI,£) +A 

PRINT , , "ftNY HORC STOCK ON 

(Y ,'Nl 7" 
IF TNKEY*<>"'" THEN GOTO E16 



SL90 

&0S0 
6010 

50TG 
657i3 

61 IQ 
.'ED . 

^130 
6143 

= i^e 

=Q 

:^16e 

':Jl7a 



IF INKEYtar"" THEN GOTO SIS© 
IF lMKE'f'»='Y" Then GOTO 50Q 



CL5 

GOTO ^0O 

PRINT 2$ 

INPUT B$ 

IF Bte'*'* THEN GOTO 6053 

FRST 

FOR I»l TO NO 

IF R%il, TO LEN B*J =B« THEM 

NEXT I 

5U0U 

GOTO 2[O70 

PR INT ^ ^ B * 



PRINT 



ENTER RHOUNT RECEI 



INPUT ft 

LET R (I. 1) =R(I . 1) +A 
LET M tl., S> =R tI,S> -A 
IF P^I.Sj <0 THEN i_ET 



Rti..£: 



PRINT 

PRINT ., ,, mNV FURTHER STOCK 
RECEI^'ED IY,-N> " 
bieo IF INh;EV*<f"" THEN GOTO 61^- 






IP INKEV*e"" THEN GOTO fei^Q 
IF TUKI?\*="Y" THEN GOTO BQQ 



REQUIRING 



53 10 CU5 

^1^0 i^jTO ^G0 

"000 Fft^T 

70CS LPnUNT "PRODtiCTS 

RE-OfiDERlNG. " 

70ia LPRINT "^ ^i^^^^^^^^^^^ 

701S LET hl=0 

7aaa for i = i to no 

^^^S^J'" P»4tT^ TO ft?=" 
N GOTO TBaO 

N GOTO 73^3 
7345 LET M=;l 

LPRINT 

LPRINT "PRODUCT:-" 

LPRINT Pl»(I> 

LPRINT "SUPPLIER: -" 

LPRINT 5t{I> 

LPRINT RE -ORDER OTY . " 



THE 
THE 



7aso 

7068 
7070 

7080 
709^ 
7100 

7110 



R(I 



7200 
7500 
750S 
7S10 
75£0 
8000 



5»®a0 

3830 



LPRINT 

MCXTI 

G1_S 

IF «=0 

5L0U 

GOTO see 

CLS 



THEN LPRINT "NONE." 



?RC«E SrXOCK FTL 



PRINT 
INPUT 



BS 



ENTER FILE MftME 



004CJ 
004.S 

RND 
3070 

^090 
'?10Q 
V 1 1 

otis 

5 1 5Q 

^OliZt 
iJO20 

^030 

^o*o 
9oe0 

■3070 

'3505 
■3S1C* 



IF Bt^"" THEN GOTO 6330 

PRifrr -^m '^B* 

PRINT ,,'*STRRT TRPE REORDER 
PRESS RNYKEY TO 5RUE FILE." 
IF INKEY$<>"'" THEN GOTO B&r 

IF lNKEY*t^'""" THEN GOTO 6080 

CLS 

PRINT "FTLC *■ . B» 

PRINT 

fSOTO 2Q0 

FR5T 

LPRINT "STOCK SUPPLIERS LIS 



FOR l5l TO NO 

IF RS 'I^ TO S> =" 

o ^*=;oo 



LP R 1 hJT 
L PRINT 
^rPINT 
LPRINT 
LPRlfr4T 
NEXT X 
CLS 
SLOU 

GOTO srr 



"cTOCK 

Af ( 1} 

'* SUPPLIER. '* 

5 » ( I J 



" THE 
REF, CODE." 



uLrv 



ML 



ROL 



OPTIONS; - 



1. ENTER NEU STOCK ITEM, 

a. PRINT ITEM DETfllLS. 

3. DELCTE QLD STOCK ITOi . 

4 . ENTER REHOMED STOCK - 

5. ENTER S-TQCK ON ORDER, 

e. ENTER STOCK RECEI^I^D. 

7, PRIMT ITEM^ TQ RE-DRDCR, 

a. Sl=lH^lL 5TOCK PILE. 

3. PRINT RLL REF . CODES 
AND SUPPUIERS. 

CHOOSE OPTION ei-91 . 



^NTER PROL'UCT REFERENCE CODE, 
^ FOOD ./STOCK C£3eD 

HNTER AMOUNT IN STOCK. 



m 



A-Jt 



.ri^TER RE-ORDER LC'.^I^. 
12 



^liTER Re -CARDER l3UrtHTITV'. 
20 



gMTER suppliers DETfllLS. 
9. Bt^RTON. LTD. 

i=*t4Y FURTHER NEU ITEMS (V OR Mi '^ 



PRODUCT DETAILS •. - 

FOOD /STOCK CS3QD 

PHYSICRL STOCK : 23 
QUANTITY ON ORDER . 43 
rOTOL STOCK e« 

i^E-ORDCR LCUEL ' La 
PC -ORDER QURNTITViSO 

SUPPLIER: - 

B. BRRTON. LTD. 

PRESS "C" FOR COPY, ANY OTHER 
KEY FOR MENU . 

PRODUCTS REQUIRING RE -ORDER IWG 



u 



fxJimp/9 outputs tfom fh^ program 



13 

I 
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BOOK REVIEWS 



Bookshelf 

Patrick Cain takes a long, 
hard look at the latest 
publications for your zx 
library. 



Introducing 

Spectrum Machine 

Code 

— lan Sinclair 

If YOU have only t^cBf^Xly un- 
packed your Spe<:irym ihen take 
h««d; enjoy what yobsre doing 
and the power a command of 
BASIC gives you. and fof a while 
steer cteat of machine code. On 
the other hand, if you are already 
tamil^iar with Spectrum BAStC 
and are seeking to increase the 
power and speed of vouf 
machine by programming 
directly in machine code then 
Introducing Specirum Machine 
Code' by Ian Sinclair is a handy 
companion to have. 



The ^3& peiy^f^ ^nd seven 
appendices set oui !o give an ex ■ 
tensive, if not always df^t ailed, 
introduction to machine code 
and (he operations and func 
tions of (he bits that lie below 
the keyboard. The book will noi, 
and does not attempt to. turn 
the reader into a competant 
machine code programmer, but 
that is not a shortcoming, it rs 
designed to introduce machine 
code Co beginners I such is the 
nature and extent of the subject 
that no one book is sufficient to 
offer complete knowledge). 



in the early chapters. Mt 
Sinclair (no relation to the ob- 
vious) introduces the RAM, the 
ROM. the MPU and with clear 
eicampkes describes the relaiion- 
ship between them. Subse 
quent chapters lake task with 
bmarv and hexadecimal nota- 
tion, introduce assembly 
language and examine the use of 
registers Each section is fully 
highlighted by 'lAforked examples 
that require and assume minimal 
previous knowledge. FFnally, 
through the >ntroductron of f fow 
diagrams, simple machine code 
routines are developed. 

Throughout, the book is, 
where possible, largon free, the 
text IS always conscious that it 
fcS aimed at newcomers and its 
strength ss that it never attempts 
to go too far inio thrs confusing 
subject too soon. However, 
where il is deficient is in the 
number of fanal machine code 
program examples that are in 
eluded; but since a number of 
recommendations for further 
reading are mad^ this is not such 
a great problem. 

Whether it is your intention to 
become a m^&ter of machine 
code or simpty to rruke some 
sense of more advanced BASIC 
programs, if you ^f^ well ac 
quanted with BASiC then th^s 
book will make your understan- 
ding of the Spectrum, and most 
other micros r far deeper. 

Pub/tshed by Granads 
Pubtishmg. fnffoducing Spec- 
trum M&chrne Co*9 fs wrifmnby 
fan Sine f Air gnd costs £7.95. 
fSBN O 246 120827 




The Art Of 

Programming The 

16K2X81 

— SM Gee and 

M Jones 

Adding memory to a computer 
adds to The power and potential 
of the computer. Efficient useot 
the new potential often requ ires- 
more advanced approaches to 
programming. M James and SM 
Gee. authors of The Art Of Pra 
gramming the IK 2X8 F. have 
written a follow on book, nol 
surprisingly called The Art 01 
Programming The 16K ZX8V. 
which iooks a( the enlarge<1 
scope of the '81 with a RAM 
pack and at programming 
techni^ques beyond those re- 
quired for the uneKpanded 
machine. 

Atthough the 2X81 ha$ 
many functions available, its 
capability is greatly hampered 
by its lack of memor>- Simtlarly 
if your only user experience has 
been with a 1 K machine, your 
own programming ability may | 
be equally restricted. The 
authors have attempted to in- I 
crease the reader's sk^li in pro- i 
gramming now that the extrg 
memory has provided the oppor- | 
tunity. a task which I thmk th&y 
have successfully met m this 
pocket -si^ed edition. 



PR IN. 
PRINT . 
INPUT N 

J PRTrrr n 
.o PRirrr ftT 3,0;"'frai; , 

JTEGCR ORTft F/I ". 
?0 INPUT ft» 
jO© if ftfIlT<>"F- AND A« 
THEN GOTO 1060 / 

BQe PRINT A« J 

.1O0 LCr T=fi) / 



iiio ir 



THEN LET 



li^e PRINT f*T 4.,0^"LOije/ 

1130 INPLfT L J 

1140 PRI(4T L M 

1150 PRINT "MI0HE5T UA J 

11&0 INPUT M J 

1170 PRINT M i 

HOB ir Mt«_ THEN C50T0J 

llOO PRINT 'MIDNCST^lJ 

1200 GOTO ilSO 

1210 FOR 1=1 TO N 

laSQ LCT Dtll RNOVCI' 

1230 IF T=sl THEN LE' 

^"^ PRINT RT 30, B,' 
■ . D ( 1 1 



ee 
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BOOK REVIEWS 



Chapter one is an unrwc- 
^ssary lustitication tor writing 
the book and a wishy wa&hv 
CfflTim&ritflry on the printer and 
ftAM pack. Chapter two looks ai 
what extra memory the RAM 
pack s^ves, what Is stored 
where and how to manipulate 
th$5#rtiflmQfy foc^tions ^or bet 
TsF eff-ect . Three utility programs 
Memory Use. VariabJe Use and 
Line iternembef are included ^n 
the f<3llowing chapter to provide 
the a^essar^ knowledge and 
issj^tanc^ m putting larger pro- 
gfams Together and subse 
CMeniJy into operation. In the 
fourth chapter p there is an in- 
lerKide from the rnore serious 
applications providing four good 
quality garmes programs. "Depth 
Charge" a mtssile and target 
fame eKempljfies practical 
rwthods lor moving graphics 
characitrs around the screen 
The others draw to notice 
techniques tike screen PEE King 
and POKEing, scrolling and pag- 
ed graphics, with pimple esc- 
planations of where they mighi 
ht put io good use. Understan- 
ds fflncy techniques may be 
f'me, tout jt is certainly of Irttle use 
urtles^ you know how to incor- 
perate ihem mio your own pro- 
gfBms. Thanklully. this wide 
fanning little book has taken this 
too miio consideration and later 
(ttges deal with designing larger 
promms. 

Equally well deaU with is slor- 
iTfjand recalling data from tape 
M¥i methods for improving the 
rinfle of the printer. FinaHy, to 
*^t your appetite further after 
PMfting the RAM pack to good 
use. there is a chapter thai in- 
treduces machine code The in 
^Ofmflt^on about formatting 
machine code routines is small 
tKJt a$ a guide to |ust what is 
capatite With machine code on a 
£XB1, JiiscompleteH 

The Art Of Programming The 
f SK iX8 r fs pubimhed by Ber 
imdB^bant \Afriff^n by SM Geis 
Jrtrf M Jones, costs C2. 50 snd 
IS a gtittft to the larger '8 1 it is 
m^xcefienf cornphm&ni. 
tSSN 85934 089 9 

The Art Of 

Programming The 

IK 2X81 

- Mike James and 

SMCee 

A review by James 

Watsh 

Hnding tt difficult to do a ny t hm g 
worthwhile in IK RAM? CouW 
ttus be Ihe answer fweli, it is 

cheaper than a 1 6K RAM pack) 
- It El 95 what have vou got 



OK, how about starting from 
the beginning, The An of Pro- 
gramming the IK ZXB V is writ- 
ten by M Jaities arid SM Gee, 
and published by Bernard Babani 
Ltd. h is a thin volume of about 
8 5 pages with a printer listing on 
the f r^nt and ihe preface written 
on rlie back? The tjrst tiling you 
come to inside the book is an ex- 
panded version of what is writ- 
ten on the back cover. The con - 
tents of the book are sf^Ht up into 
eight chapter headings: Making 
the most of youi ZXfll W st^em 
to have heard that phrase 
somewhere beforet; Random 
ness: Graphics: Movmg 
graphics^ PEEK and POKE: A 
Sense of Time: Strings and 
Words; and finaHy- Hinis end 
tips. 

It is basically aimed at the 
owners of X261s who have 
mastered the basic operations 
of plugging it in and turning it on, 
but have had limited success 
with the manual itself. A 
frightened ye^p f ronm the dog as 
he hurriedly ducked to avoid a 
hurtling copy of the ZX manual 
reminded me of the ideal person 
to read the book, (no, not the 
dofi, he's more into Hi-res 
grephics) - my youngi&r brother 
who had always been keen to 
learn but had found the Sinclair 
manual the major stumbling 
block Well. I thought, at teaat 
this book is a little thinrwr and 
lesti likely to knock the dog un- 
concious. so how about giving it 
a tfy. After some long, quiet 
evenings and many a mile of 
printer paper with BMX' printed 



x^ 



on it, there were a number of in- 
teresting observations he came 
up with. 

Though the book was whtten 
for the complete novice, rather 
much was presumed as far as 
previous experience was con- 
cerrted. Though some o< the 
fund ions such as RAND were 
well eM plained, some lunc lions 
were not looked into m enough 
detail, and gave cause for con^ 
cern when it came to the pro- 
grams themselves. 

Though the programs were 
quite good, they were in some 
ways too good and lost the 
reader, leaving him with major 
doubts. Poor expbnations were 
given lor some ol the prggrams, 
which meant that the reader 
was often ieft with the leeling 
that they did not, in fact, worki 

I wa$ qutte amused by or»e 
comment in the first chapter ejc- 
plaining how the ZXai is the 
successor to Sinclair's first 
hand-hefd compute^r, the 2X80 
I have heard the Sinclair 2X80 
tHaing called many a name, but 
never hand-hetd'!!* 

Though the book sets out 
quite admirably, it leaves sonie 
gaps, and, ^n fact, goes too far 
too fast. Maybe with a little 
more time and twice as many 
pages, it could turn out to be a 
better book. But time rs 
something that we do have, as 
already they have k>st much of 
their market in Britain with the 
iniroduction of the Spectruni. 
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All things considered if 
money is short and the manual is 
used in conjunction with this 
book, then it would make a quite 
r ea sona bfe comb Jnat ion . J W 

The Art OfProgmmming The tK 

^X3h pubii^h&d t?y Bernffrtf 

Sabani, is w fit ten by M James 

an{f SM Gee ^nd is prtced at 

C7.95. 

ISBN SS934 084 8 



The spectrum 

Companion 
— Bob Maunder 

'TheZX SpecErufii Companion' 
by Bob Maunder is in design 
similar to many other games 
books published for the 
Spectrum. Many attempt to 
offer both exciting and 
educational games that make 
full use of the Spectrum's 
capabili t ies a nd at t he same time 
aim to teach by a proliferation of 
methods the aft of program 
writing. Boasts that &f^ fulfilled 
to varying degrees! With Mr 
Maunder's background as an 
educationalist, it is natural that 
his book shoukJ lean more to 
instruction. 

The book begins by laying 
down a good programming 
practice" for designing Spect- 
rum games that takes the reader 
step by step from conceivirig or 
translating an idea to a final 
listing To a beginner, any 
lessons on program writing by a 
senior lecturer m Computer 
Science has got lo be worthy of 
notice. Has he been able to 
translate his undoubted 
knowledge effectively to print? 
Bob Maunder and I both feeE 
that he has. From his early 
enquiries about what the 
qualities of a good game are to 
methods for iranstating the final 
ideas into BASIC, the 
description at each methodical 
stage is detailed and clear. 
Crystalising the idea how the 
game will start, what the play is 
expected to do. what will the 
screert look like; stepwise 
refinement of the program 
method and writing the basic 
program are planned at each 
stage before approaching the 
computer - better for getting 
rid of bugs than D.O.T. Not then 
too great a surprise to discover 
that each of the 21 programs are 
well structured, mindfu^ of 
rT>emory and an example to all of 
usol the way programs ought to 
be writ ten „ 

To be fourtd with each of the 
programs is an account of its 
purpose, an entry of the method 
used to create it and notes of 
explanation; indeed each ^ 
inciudes an example of the^ 
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guideline laid down at th3 
bagmninc) of the book. 

Whor© unf oHunatelv the pro^ 
grams have not followed tf^ ex- 
ample af the guidelines has bean 
in observing tha qualities of a 
good game. I found few of the 
programs in the book to be par^ 
iieyjarly good ane&- Sevan 
categories of games are to be 
found p number games, word 
games, board, simulation, dtce. 
card and grid games N^ine of 
the^e, with perhaps the e incep- 
tion of ti^e simulation games, 
seemed to rnake much of the 
$cope !hat the graphics on board 
the Spectrum provide. While 
both the sound and graphics 
were used in nearly all of the 
games, theif effect or apptica- 
tion was r^o! terriblv impressive 
and certainly noi utilised to their 
full. The screen iniages and 
sounds produced appear ed to 
me to be more of an after- 
thought used because it was ex- 
pected, and not (n leg rat to the 
programs themselves. 



20 p randomly selected between 
one end 80. The player is given 
C20 pounds and has to bet this 
on his choice. The game con 
tinues until the player runs out of 
money or dies of boredom. In 
fairriess 'Sink the Ship\ 'Simon' 
and 'Dead Ducks' are worthy of 
mention. Of ihe others, the best 
were those garner which had 
been adapted from favourites 
such as 'Blackjack \ Solitaire' 
and 'Concentration'; unfor 
lunately rhey have gained 
nothing in their translation to 
computer and frankly I would 
r<)[her play the originals 
anytime. 

As ^ teaching manuBton rtotv to 
write g^m&s programs. The 
Specffum Games Companion is 
pubhshed by Uns^c^ written by 
Bob Maund&r and costs €S. 95. 
fSBN 9072 7! 02 X 




The essence of many of the 
games seemed to be number 
manipulation, like Ihe type 
which were available on 
previous generation compulers, 
before the development of user 
graphics. 'Money Match' is one 
of this type, based en the 
American casino game Keno. it 
requires the player to guess 
e'\qhx numbers from a series Of 

70 



The Spectrum 
Book Of Games 
— M James, SM Gee 
and K Ewbank 

"The Spectrum Book Of 
Games', a clearly printed well 
labelled compendium of game 
programs by three authors. M 
James, SM Gee and Kay 
Ewbank. is a witness to the un 



forcuriaTe truth that good com 
putef programmers were not 
necessarily good inventors of 
games Why eJse with so many 
game programs produced 
should "Invaders', "Asteroids' 
and their variants still be as 
popular? 

Each of the 2 1 programs are 
well written and while lengthy 
are still within the range of the 
16K Spectrurn, Each too has 
been dumped from PRINT to en- 
sure no listing errors, and by 
substituting for the ZX printer a 
clearly legible printout has been 
attained. 

Accompanying leitts include 
a structure of the subroutines 
used, typing tips, each of which 
remind the user to look oui for 
the seme things and equally 
worthless suggestions for 
future developments. 'Save the 
Whale \ for e?<ample, a program 
running to four pages in length 
might be altered by "adding a 
waterspout to the whale that 
was printed at every other 
move'\ personally I prefefred to 
'Save the Effort; 

Of the games Themse^veSn I 
enjoyed Mighty M^ssiles' and 
^^Bobsleigh'. both variations on 
otd favourites, and a new one 
catled 'Gui:deline\ e develop 
ment of the game in which a 



metal hook is guided along a 
wire without aflowir%g them to 
come into corttact and herica 
cause a buzzer to sound. 'Spec^ 
trum trtveders' was repetit^vi 
and tamer with no battlemertti 
to defend or hide behind end fw 
bonus points on offef. Of thfli| 
others/ Mirror Tile\ a tile pu^;*! 
with an infinite number of solu- 
tions and Xaptive The Quark' 
have been transformed suc- 
cessfully to Spectrum and were 
probabty ihe best. 

Throughout, the graphics 
were of a good standard and The 
sound is used to great effect, nq 
more so than in 'Spectruffi 
Ledger' - a simulation horsi 
race I hat starts with the cofn- 
puter playing the tune Camp- 
town Heces- Unfortunaiely, the 
game deteriorates somewhii 
after this with the player asked 
to bet on a race of five horsei 
The result is totally random ar^ 
requires no skill. For enterfat^ 
nent value the game, hke \\n 
piayer, is a loser, 

The Spectrum Book Of G&mes f \ 
written b y Mfke James, S M C« 
snd Kay Ewbank, published bt 
Grar^ada Publfshing, contsins 
2 1 progrBms and costs €5. SS 
iSBN O 246 12047 9 
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Microchips With 

Everything 

- Edited by Paul 

Sieghart 

As the us^r of a microcompyter, 
V ou a re in contact w i t h t h^ la t @st 
technobgy. Growing sJd# by 
$id^ wrth xh& microcomputer is 
somethijig infinitely larger. Both 
owe thair eMisience to the 
microctiip. Coupied to the 
Advancerrients in communica- 
tions, the microchip is responsi- 
bte for Information Technology 
(LT.K \J, is so signifiCBh! that 
the Government called 19B2 
ttie Year of Information 
Tfi:hnologv, it prompted en- 
qyifi€S and discussions From all 
comers of Great Britain. I. T. is && 
lipnrf^cant that it will sooner 
rather than lacer affect you. l! is 
ibo the subject of a new book 
published to question LT 

Micro-Chips With Every- 
thjng' IS not a book ot detail or in-^ 
ftruction. rather it is One of 
ifecysston. More accuratelv of 
fjve discus^sions that took place 
EkHig IT. year at the invitation 

d ths Institute of ContFrhporary 
Ans- The subject discussed at 
each of ihe meetings was I.T/s 
consequences: The Social and 
P^ical Irtiplications of Informa^ 
\m Technology, and in the 



manner of true discussion the 
views of many sides of society 
were represented- Each of the 
meetings h^ specific sLrbjects 
to debate: 'IT. Doom or Boom\ 
The Third World', Mndepen- 
dance or Depend ance\ "Work 
and /or Leisure?. Priyacy: A 
Free or Secret Siais^'. "The 
Mass Medial Dtversitv or Stan- 
dardization?'; each is given a 
chapter Of the book. Thnase of- 
f ering the vtews reflect a vanety 
of interests; Stiirliey Williams 
and Christopher Price- both 
MPs; Mike Cootey and Clive 
Jenkins, both Trade Unionists 
Also included were Brenda Mad 
do^ representing economists 
and D/ John Dawson f&pf&Ben- 
ting the medical profession. 
Davhd Fair bairn and Jonathan 
Gershinny from the field of 
science and others who were 
considered or consider 
themselves to be concerned suf^ 
ficiently to voice their opinion 
are also represented. And. as 
the books preface rightly points 
out, I.T, IS the concern of 
everyone arid not the preserve 
of those in power or those at 
play with user ports behirx) dark 
doors. 

Of course, polrttcians can be 
relied upon to give their political 
play, con serve ti^onalists can be 
expected to cry woff and scien 




tisis to welcome therr newfound 
baby; but the consequences of 
IT are so far reaching that the 
views of ail of the coninbutors 
are worth taking notice of. 

Is it as It fs clahmed to be an 
unusuairy powerful opportuniity 
to reduce the gap betwef^n the 
developed . and the develop 
ing world' or will it increase in- 
equalities between the First and 
Third WorW Countries?' Can we 
use il for welfare to create jobs' 
or will it deny human beings any 
form of self expression and 
reduce them io an appendage of 
themach»ne?". In answering the 
many questions that continue to 



be asked of IT, the speakers 
bring a depth of understanding 
beyond most of us, a wealth of 
specialist knowledge and a ilMl 
of forethought . Those questions 
will remain unanswered well in- 
to the future but that is no 
reason for not asking therri iiti 
the first place. t.T. is likely to« 
whatever you do. affect you; rt 
is worthy of your concern. 



Micro-Chfpi^ With EvBryrhing, fiS 

edited by P'^ij^Stegh^ff, pubfish- 

ed by Comedia af^d costs 

£3.95. 

ISBN O 906890 32 2 



zx computing software 

Typing Traumas? 



■ you're tired of typing, why not 
9ive ycHjr fingers a rest and let 
ASP Software take the strain, 

ASP Software now proudly 
ix^si two software packages 
sal«cttd from within the pages 
of ZX Computing, 



2x Games 1 

Spectrum Breakout - You have 
live chances to demolish the 
rmiitHwtouFedwall. 

Dffmiing Youf Spectrum ~ 
ikkrvi the Earth from the m- 
vadr^g aliens 

DfilnFHpes - A Spectrum adap- 

Tsiiorr oh he classiic mechanfcaJ 
ircadt gams- 

SfHctrum IMaia - AH you have 

3Q do 1$ \9 get out of the m aze as 
Quickly at you can, Sounds 



zx utility 1 



Spectramon - A Spectrum 
monitor for the 48K Spectrum. 
This program will print or display 
ihe contents of ROM or RAM \n 
numeric, character or assembly 
language form Addresses may 
be entered in decimal or hexa- 
decimai. and tfre user may select 
Ihe base used for output. 

Each tape is tried and tested, 
and would be a welcome addi- 
tion to vour software library . 

Both tapes are now available 
at £5 99 each inclusive of VAT 
and postage and packing. To ob- 
tarn one of these tapes, simply 
(ill in the form and return it to the 
following address] 

ASP Software. 

ASP Ltd. 

145 Charir^ Cross Road, 

London WC2H OEE. 



Please send me,., 
I of ZX Gemn?> 1 



..-.,.. copy (s) 



Please send me 
of ZX Utility 1 



copytslj 



I «lwqu«ypo«tal on:i«r/lnt*matfcimii Mon#v 

ordflr Fof c 

imodc [KivcibVc to AS^ Ltd> 

on 

Dflltit my Acc«fti/Bf]rclaycartf ^ 

i * #»l«t« o« ii«c*«t(irir} 



i i i 



I 




Please use SLOCK CAPITALS and include post codes. 



NAME (Mr/Ms) 
ADDRESS . . . 



I F a 1 X 



POSTCODE 



Signature 



I D^te 
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TASWORD 



THE WORD PROCESSOR 



"Very good value and great fun to use, ** 
"Unreservedly recomm&'r^dBd. " 




Now your Spectrum tecomes a word procgssqr WtXh 
TASWORD All the features of the ZXBI Taswgrd plus many 
extras. Designed to fully utilise the capacity and capsbi lilies of 
your 48 K Spectrum Mqw than 6K ol machine code, a Basic 
program, and a manual, to give you a usabte and powerful 
packagt. 

UsQ TASWORD to produce ydur tenars, essays, p^per^p 
records. I i sis, and for almost any task that requires the wntlen 
word 

Whether you have serious applications or simply want to 
learn about wofd processing, TASWORD makes it easy and 
anioyibts 

TASWORD TUTOR 

'an ^^Oijuerjr d&mansn^tion of T^swofd's uses'* 

We send you a manual and a cassette. The cassette contains 

TASWORD and TASWORD TUTOR This teaches you word 

processing using TASWORD 



£7.95 tulJy inclu»va mM otdar prict. 



£1 DEMONSTRATION CASSETTE 

Sm for yoLirself what TASWORD can do Sand jutt fl for i 
demonstration cassette. This cassetip contains the TASWORD 
program |with some facilities inhibited) and a tejci fUe which 
describes and demonstratas the performance and featorea of 
TASWORD. A voucher is included which gives you SOp offline 
price of Taswdrd 



TASMAN SOFTWARE 

17 HARTLEY CRESCENT LEEDS LS6 2U. 



ZX81 TASWORD 

Tasword for ihe ZXai n6K) n stfll «vanabl« a1 C6 50. No 
damonftrfttion cassette available but send SOp Iretundabla 
againsi youf subsequeni purchase of Zxgl Tatwordl for a 
copy of iha manual, 



ZC 



SOUND With SINCLAIR 



IMRMCT SOPTWEAR 



MAKE AMAZING SOUND EFFECTS 
WITH YOUR ZX 81. 
TIMEX Sinclair 1000 
or SPECTRUM 

THE ZOH X 



r 



£25.95 




•■'^ i^ila D- 






* 1 i^-r-il I** ^ ligK Nj.?- fii^. . 

^p^*+,i.ivrt-1p''* FiflJ^^^n* r^Hn.thoit Ob.-14 ■Pwitiias, iiSffl^ 0f3»Tm 



Oet1roy«r» l6^4eK 



ZX St^eclrum 



f^^- 






^ 



Or AT JVa i^f i PfliCE Cfr ID Me. VAT. 



ieund tPftrlip r*ii ir^vr tliill ^f«init I h<4 o «« « i« it^« qihi 
O«tro)r«rt- **'*^ *<*i* i»iri4. £ ^-50 



2X TREK 



._ ; ZX 5p«ctruni ^ 

Fir«l ^wcMlv !■•■ <f*h «"■"* ■■" ^**' *^*"* ^1^^ til-^'rtt 
Oy*r t«4l»lf c*pi«Adt with lyll LQl^^LjN ond 



p. 



£ 6-50 




IMPACT SOFTWARE 

E p i N a y ff O +» 



Cfr'li^ 



Tip I J' 4* 41* ' 



IK rifK 



o 



^ 



72 



ZX COMPUTING APRIUMAV 1913 



» 



II 



ZX 81 SOFTWARE 

FROM EASTERN SOFTWARE 

-■ 'y::giViiiy yij^^utEcs art! no-bvav^iidoieiar me i6K2X9i 

rmJITMACNIMf tHHq^^r^t 

9iiiiiiaH?i ■ . ..,,., .... .......... .. ....... 



mSSJLE ATtACJC 



i"^^ rfliSV'fri '^^■v'l 



EDUCAtlONAi CASSETTES (16K} 

tAFf I (ItriUbIt f^ 4 «Q S ^t4f t^^} f\3, trie P£Pii 

•■■' • ■ ' •■■ ' "*^s 

Tip* ] {iuitaM* lor i 10 1 r«tr dld«k ^ :.asT^ulr 

I '1 >~C.f''' ' •" rr- 



WANTED 



r^ p^a^ Eet oii(p#t*r pfogriama W^ile * 



To: EASTERN SOFTWARE. OEPT ZXC. P.O ©OX 16i, 
HiGHWORTH. SWINDON SNfi 7£S. 

Air Four Games Only £4.95 Tick Box □ 
A3 1 Tbf*fif Educations Packages Ortly £49S Tick Bon D 



Him 


fh«i*^ 


No. 


ci Q- ■ 








■ ' ■^'^^^- 


ti 0^1 




^ ■" 


CI 9b 




--I 


C2 49 




Esj-y.-ii pt t.t3o ? 


C2 ^Ifl 




EducaTiQn tape- 3 


rpj^ 





NAME 



ADDRESS 



I T 






AMUSTFOR 
ANYONE INTERESTED 
INZXMACHINECODE! 

The finest range o- utmiy programs for ZX Computer^ 

U sed dy profess lonais V^r v u sef u I 

for begin ners ^^-^^•iirtWlHili 





r 



fe i 




Un$^'^ ZX Companion series ha$ received excel lieni press 



"far and awsy rhe t»sl'' - Yotir C^mpyfer 

Though rfullv wf]n«f>. detailed and illu^rraied wib 
n^eaningiul programs DutstarKiing^ useiu-r^ - £ZUG 



Tlu Spectrum Gam*i Campaniort' i^ \hc l^tesi add^tpon 

En the s&fiti^ ^nd \% dimed Jt the gafT>e& plavi&r and 

piogramm^F alike*. Twentv on^ ^ames desigfie^ specif icaiiy 

l-ot ih« ZX Spoctrum dr€ included, ^ith clea^ instrucNoi'is un 

erfiirv and play i^h program li ^xpta^ned fully wiih 

compteifr c»elaiH on how il is denned arid wniten. 
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SPECTRUM UTILITY 



Machine code 
colour graphics 

Robert Erskine shows you how 
to speed up your colour 
graphics on the zx Spectrum. 



Although Spoctrym BASIC is 
fairly fasir There are many occa 
sions when it is not neariy fast 
enough; particularjy when you 
need lo print large oi multiple im- 
ages to the screen. 

The most efficient way of 
fioiving this problem is to use 
machine code routines to do the 
job, for the speed of the Spec- 
trum's mcroproce^sor is such 
that several graphics, or even 
th* entire ^cre^rt, een be pnn(^ 
in a snnail fraction of a second^ 
Although there is a routine m ihe 
ROM which enables you to do 
this LLising an RST 10 instruc- 
tion I the process can l>e rather 
long winded unless each 
charoctef in the graphic follows 
the previous one on the screen. 
Furthermore, since this routine 
draws its graphics symbols from 
e»ciSTing memory, you will 
always be confined to usin^ the 
standard character set and user 
defined graph kcs 

What would be ideal would 
be a program which enables you 
to ' r ead ' eve ry byt e of you r rnosl 
complex graphic masterpieces 
and store them away in RAM for 
instant recall to any position on 
the screen, The two programs in 
this article, Graf code and Graf ■ 
print, are designed to do exactly 
that. 

Dynamic duo 

Graf prim IS a machine code pro 
gram which builds up a graphic 
image on the screen, rn eluding 
annbuteSn from a data file held in 
memory. It can either be called 
from within a BASIC program or 
incorporated in a larger machine 
code program where it can be 
used to greater effect m 
generating laser fire or swoop- 
ing a liens - 

The Demo program illus^ 
trates Grafprint at work, printing 
a large green moon lander aT the 
top left of the screen. By altenng 
lines 20 and 30 which hold the 
low and high byte values of the 
first attnbute position on the 
screen, you will see that The im- 



age can be printed anywhere, in 
sprte of the peculiar design of 
the Sinclair display file. 

Line 90 of Oemo holds the 
machine code data of Grafprint 
and Une 1 00 hoids the data for 
the graphic. 

The Grafprint program is 
designed to be loaded From ad- 
dress 32300 to address 324 1 t 
and therefore RAM top shouW be 
at 32299 or less The hrsi eight 



You wdl then be asked to input 
each of the displacements bet- 
ween the characters. These 
reler to attribute file displace 
ments so that one sc|uare to the 
right - 1 , one square betow - 
32, and so on. You may then sit 
back and hum a tittle tune for a 
few seconds whilst Graf code 
translates your handiwork into a 
sequential data file which can be 
accessed by Gralpnnt. 




bytes ar^ used as temporarv 
pigeon holes by the mam pro 
gram, which starts ai 32308. 
Although Grafprint can be mov^ 
ed etse where in memory, it con- 
tains references to these first 
eight bytes and these would 
therefore have w be changed. 

Graf code is a BASIC program 
which generates data files of 
graphics for Grafprint . To use il , 
first create yout graphic image 
(or text) anywhere on the 
screen, preferably from the top 
left-hand corner where you can 
find the start address easiliy^ The 
J mage may be created in the nor- 
mal way. usirig BASIC colour 
commandSn user defined 
graphics and so on. Then, when 
It IS ready, activate Graf code by 
entering the command GO TO 
9600^ On r\o account RUN the 
program or your splendid new 
handiwork will disappear 
without trace. 

What's in store? 

Vou will then be prompted to in- 
put the address from which you 
want the graphics data to be 
stored, the first attribute ad- 
dress currently occupied by the 
graphic and the number of 
character squares m the graphic . 



Ha^ir^ loaded Grafprint and 
prepared your data file, the next 
step is to load the start address 
of the data file into 32302.3 
and the attribute address of the 
chosen screen location into 
32300/1 Obviously in a mov 
ing graphics program, this 
would be done in machine code. 
To print the graphic lo the 
screen, simply enter the com- 
mand RANDOMIZE USR 
32308. 

Grafprint works by movirhg a 
pointer around the attributes file 
of the Spectrum and loading the 
attributes of the current 
character into an address. 
followed by the corresponding 
eight display file bytes for each 
character . The data file which it 
reads is formatted so that each 
character is represented by 10 
bytes. The first byte holds The 
displacement between the cur- 
rent character and the one 
before, the second holds the at- 
tributes code and the remaining 
eight hold the graphic tmage^ 
The "data for the first character in 
a graphic also uses 1 bytes but 
instead of starting with a 
displacement value, it holds th^ 
total number of characters in the 
graphic 



The program incorporates a 
routine which calculates which 
of the three screen zones the 
current character will occupy 
and selects the corresponding 
display addresses accordkngly 
This ensures thai if the graphic 
crosses a tK>rder between zones i 
then t he re I ati ve posi t ton s o1 1 h^ | 
characters are maintained. 

The skv's the limit 

There IS no limit to the size of the 
data f^^e which can tie used by 
Grafprint. other than the size of 
your machine's merrKsry. and if 
files are built up section by sec- 
tion, there is no limit to the dif^ 
ferent shapes you can store 
Having used 2 1 user defined 
graphics m a picture you c^ 
convert it to data using Graf 
code, store it temporarily on 
tape and continue with a new 
set of graphics, brir^gmg th« 
whole lot together in one fikt 
when ypu have finished. 
Graphics involving circles and 
other shapes can equally be 
stored. 

If you intend to move 
graphics rapidly around the 
screen using Graf prints it will be 
necessary to erase each 
preceding image before printif^ 
the next. One way of doing this 
is to use a machine code 
equivalent of PRINT OVER, sav 
by holding a blank graphic o1 xhe 
same size and shape as the 
original and using Grafprint to 
print It over the top. In sorm 
cases, it will be sufficient to 
c^ea^ the screen between each 
printing because the Speed o^ 
machine code fs such that the il- 
lusion of continuous action will 
be marniained. Screen cleanr^ 
can be achieved by filling atl ihe 
display file addresses with tmo^ 
and all the attribute addresses 
with an appropriate code. If the 
background to your moving 
graphics is complex and you 
don't wish to clear it between 
moves, you can store a com- 
plete copy of the screen abovi 
RAMtop usirtg a block movt 
routine in machine code and 
reprint it to the screen t>etweef^ 
moves by means of a similar 
routine Since this lechnpque 
uses up nearly seven thousand 
hytes of RAM it is hardly worth 
contemplating on a 16K Spec- 
trum, unless the rest of your pro' 

gr^m 15 Entirely in machine codil. 
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^nier as a direct connand: 

fiBNtJOHIZE USP 3S3Q8 

The moon Zander graphic printed when the Demo program is RUN. 

20 

30 



REM DEr»U 

CLEAR 3S239 

ROKE 33380 >0 

POKE 3^3©!, SS 

POKE 3P3B2 , 155 

POKE 32303, 126 

FOR x=3230e TO 324-Sl 

RERD byte: POKE x^byte 

NE>CT X 

DRTH 4-2, 4.6^ 12&, 235,42^4.4., 12 
Si'^VAf®/.!®' 1S6^ 19^26, 119.213,34-, 

55,11,4.2,50, 126, 17,0,24, 167 .£37, 
^^L%^k^% ' iS^^f ^ , SO , 126 , 33 , ass , ©9 

,17, 157 , 237, 82 ,24 ,g ,42 , 50 , 126 , 17 
,© , 10 , 167 , 237 , ^2 , ^o4 , 19 , 6 ; S , 267 i 

SO, 126 




96,255, 12a , 129 
2,6,255, 1,1,1 

lift PRINT RT 20,0; 
ircci co»»dnd:";RT 
ZC USR 323ee*' 
rft# ksting of the Demo program. 



"Enie 



r as a d 
"RANDOM I 



REM GRRFCODE 
PRINT RT 21,0, 



inter data s 



1 

^I9S It!^'-'^ data: LET dat^dala 

961& PRINT RT 21, O; "Enter fir»t 

alt addreS'S" 

56 IS INPUT att 

9620 PRINT RT 21,0, "Ho^ iianu cha 

raclers in graphic7" 

96S5 INPUT Char: DIM d CD , IF ch 

THEN DIM d tChar-l> 

POKE data, char: LET datdsda 



ar >l 

9630 
la + 1 
9632 

9637 

9645 
3650 

9665 

5 

967© 

9675 

j6ea 

9665 
9690 
9695 

9705 
9710 
9? 15 
9720 
9725 
9'?30 
9735 
9740 

9745 

d<K) 

976& 

9755 

9760 

dat 

9765 



TO 9665 



IF char-1 THEN GO 
FOR x=l TO char-1 
PRINT RT 21,Oi "., 

PRINT AT 21,0; "Di sp iaceaen t 

INPUT d ( X ) 
NEXT ^ 

FOR x=l TO Char 

POKE data ,PEEK att 

IF att<227e4 THEN GO TO 969 

IF alt<e3040 THEN GO TO 96e 

LET bv te =a 1 1 -2560 

GD TO 9700 

LET by te=a tl -4352 

00 TO 97O0 

LET by te^^^ It -6144 

LET coun t =0 

LET data=datd+l 

POKE data, PEEK byte 

LET coun t atcoun t 4-1 

ir count =8 THEN GO TO 9735 

LET by le =by te+256 

GO TO 9705 

LET data^data+l 

IF Xs'char THEN POKE data^dt 

IF xcchar THEN LET ati«att4^ 

LET dataaidata+1 

NEXT X 

PRINT RT 2i,o; "Done-rroB "i 

STOP 



Addr 
7E2C 
7£20 
7E2E 

7E2F 

7E30 

7E33 

7E34 

7E37 

7E38 

7E3B 

7E3C 

7E3F 

7E40 

7E41 

7E42 

7E43 

7E46 

7E47 

7E4A 

7£4e 

7540 

7E4F 

7eS2 

7ESS 

7656 

7E58 

7E54 

7ESE 

7E61 

7E62 

7E64 

7E66 

7E69 

7E6C 

7E6D 

7E6F 

7E71 

7E74 

7E77 

7E7e 

7E7A 

7E7B 

7E7C 

7£7e 

7E7F 

7E80 

7681 

7EB3 

7£84 

7^85 

7f87 

7E8A 

7ESD 

7EeF 

7E90 

7E91 

7E94 

7E95 

7E96 

7E9a 

7E99 

7E9A 

7E9C 



Crafprtnt disassembfed 

He* code Mfwumontc 



00 

BS 
9C 
7E 

000000 
00 

2A2E7E 
EB 

2A2C7E 
?A 

32307E 

13 

lA 

77 
05 
22327E 

Ea 

2lFF5e 
A 7 

ED52 
3fiOB 
2A327E 

TTO078 
A7 

ED52 

1820 

f058327E 

21FF59 

A7 

£052 
3 SOB 
2A327E 

noon 

A7 
ED52 
1809 
2A327E 
1 1 OOOA 
A7 

E052 

D1 

T3 

0608 

\A 

77 

05 

2604 

24 

13 

18F7 

2A327E 

3A307E 

0601 

90 

C8 

32307E 

13 

lA 

0600 
4F 
09 
18A3 
O138F0 



Control Syt0s 



^ OE.HL 

° HL.[7E2Ch) 

° Ajoa 

J. l7E30hKA 

I A,(0£J 

\ f7E32hhHL 

I OE.HL 

HL,58FFh 
fD A, A 

C HL.OE 

C, + 0Bh 
HL(7E32h| 
DE,1800h 

3 A.A 

' HLDE 

+ 20h 

DE,f7e32h| 
HL59FFh 

* A.A 

HL.DE 
C. -^ OBh 
HLf7E32hj 
OEjIOOh 
A.A 

HL.DE 
+ 09h 
HL,(?E32hf 

Oe.OAOOh 
A,A 

Hl.OE 

D£ 

DE 

B,08h 

AJDEJ 

fHLj,A 

B 

Z- + 04h 
H 
DE 

-09h 
HLf7E32h) 
A.f7E30hj 
6,0 1h 
A.B 
Z 

17E30hi,A 

oe 

A.fOEl 
B.OOh 
C,A 
HL.BC 
-SDh 
ec,F03Sh 




Tftt Hsiing of the Graf coda ptogntm. 
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The Hobbit 

Phil Carratt, after a brief 
sojourn in Middle Earth, 
takes time off to tell us 
what he found there. 



The Hobbit 
— Melbourne 
House 

Once upon a time, a young pro- 
fessorn bored to distraction with 
marking School Certificate e^- 
am papers, wrote on a blank 
sheet of paper 'in a hole in ihe 
ground there lived a hobbit'. 
That was over fifty years ago, 
and ai the lime neKher the pro- 
fessor, J R R Tolkien, nor anyone 
else had any idea what a hobbft 
was. Eventually the story was 
told, and ever since, The Hobbit 
has been one of the most 
popular and best loved 
children's books, its popularity 
and that of The Lord of the Rings 
w h ich f olio wedjs matched only 
by I he seriousness with which 



some Tolkein fans dissect the 
books for allegorical meanrng, 
never intended by the author . So 
rt takes a brave group of people 
to set oui on an 1 8 month 
adventure to re-write The Hob- 
bit as a computer game. 
Fortunately for 4BK Spectrum 
owners, the ^ earn at Melbourne 
House h3ve managed it. and in 
pretty good style too. 

You may wonder how it 
could have taken 1 S months, 
when the Spectrum ha$ been 
available tor less than a year. 
The answer is that the program 
was originally being developed 
on a T R S - SO . but wa s converted 
to the Spectrum in order tq make 
use of high resolution colour 
graphics. The plot of the adven- 
ture has been designed to follow 
the original book as ctosely as 



possible, in fact to such an ex- 
tent thai a copy of the book is 

supplied with the program in 
Order to provide additional dues. 
A^so part of the package Js a 1 6 
page book of instructions, 
although if you find the prospect 
of digestpng them not to your lik- 
ing, there's nothing to stop you 
rushing headlong into the enter- 
prise. After all. that's what Bilbo 
did! The instructksn book is well- 
structured and clearly laid out, 
although disappointingly lacking 
in hints? 

Enter the dragon 

The game is set m Middle Earth 
during its Third Age, when it 
was inhahiied by all manner of 
creatures, long before the world 
was overrun by Man. You take 
the role of Bilbo, the hobbit of 
the titter er>d your task ^s to steal 
treasure from a dragon, "a most 
specially greedy, strong and 
wicked worm called SmaugV. In 
the book. Bilbo has 13 dwarves 
to help him get there and I hope 
fully) back again, but in the pro- 
gram you have just one compa- 
nion, Thorin Oaken shield. He is 
an 'enormously important 
dwarf' not least because we are 
warned that if he gets killed. 
Bilbo is most undkely To survive, 
Alorig the way you will meet 
e^ves. wolves and ores as well as 



the famous wi^ard^ Gar>dalf the 
Grey, who is usually not fer 
awBy . 

The program is written in 
40K of machine code and data, 
so it takes about four minutes to 
load. While you are wailing, you 
have an impressive picture to 
bok at of Smaug and the Lonely 
Mountain which contains his 
lair . The program starts by diaw 
ing a cokjur picture of Bi^bo s 
nice bright hobbit-hole, corr^ 
plete with round green door and 
wooden chest wailing to be 
filled with dragon's plunder. 

The use of graphics (s oneoJ 
the features which rt^akes Tht 
Hobbit special The adventurt 
contains something like 80 foc^ 
atbns, of which no ^ess thsn 30 
are illustrated. The graphics are 
based on drawings commis- 
sioned from the artist Kent Rets. 
and while none of them are quiie 
as elaborate as the picture of 
Smaug, they do contain a re 
markable amount of detail. By 
using special techniques, each 
picture is stored in only 
3,000 4.000 bytes. The 
outline i^ drawn very quicklv^ 
but the filing in with coiour a 
done line by line and so does 
take a few seconds It can b« 
slightly tedious when the sartw 
picture keeps being re-drawn^ 
but this is only a minor drawback 
as the addition of graphrcs as 
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gocKl as tties« add^ a whole new 
dimtnsion to the adventure. 

Picture this 

Once you h a ve admired the pr&( ■ 
ty piCTure, pressing any kev 
gives ihe wrtuen description of 
th« location This a l$o has some 
special features. Firstly, the 
icrwfi ti split imp two 'win- 
dows', the top 17 lines being 
used iof the i I lustra ions, the 
i^arrelive descriptions and res- 
pcnses from the vernaus char- 
9Ctffs. This is in upp«f and lower 
ca^, arbd by re^&f inlng the char^ 
^ler $et. thve ouipul is displayed 
ftrth42 characters per hne. The 
totlCKTi 6 hnes make up the 



QQ m mu ni c ati on w ind o w ' i n 
which y DLL type your commands 
and if the computer doesn't 
understand or cannot carry out 
your requests a message is dis- 
played here. The lower display is 
made up of standard 32 char- 
acters per line capitals. Some 
keys have ^pecEai meanings - 
7' means repeat the command. 
B, 6, 7 and 3 can be used to 
move West. South. North and 
E asT , de let es the tast cha rac t er 
entered and Shift deletes the 
whole line, 

Commands are antefed using 
what ^he authors have n^med 
Ingtish, which they claim is the 
most sophisticated natural 
language recognition program 



yet developed on any micro. 
You can enter quite long 
sentences, such as 'Attack the 
warg carefully w^th the knife' 
and 'Pick up the rope and 
sword' . More than one sentence 
can even be entefed. up to a 
maximum of 128 characters. 
The suthofs ciaim a vocatiulary 
of more than SOO words, which 
is extrdordinariiy large. Vet, 
despite the size it is very quk:k. 
although the system is not 
perfect. F&r example light' is a 
command comma n to many 
adventures, and is accepted in 
The Hobbit. although nothir^ 
happens and the curious 
message 'You light' is 
displayed. SimFlarly. If you at- 



tempt to cross the enchanted 
river by saying Cross', the pro- 
gram says You cross'n but 
when you look afourvd you find 
thai you are. in factn still stuck 
on the original sid€. 

Cries for help... 

Several special commands are 
also available. 'Print' copies 
everything in the uppef. nar- 
rative window to the printer* 
The graphics displays are not 
copied, which es perhaps just as 
well as ii would slow down the 
garT>e if they were, and also the 
black and white result wouldn't 
do justice to the colourful 
designs. Your commands ^w i 
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fuM sant to the pnmef, so you 
cannot necessarily use the cut- 
put to follow an earlier path 
Still, Biibois meant to be fond of 
making and reading maps1 No- 
print' turns the pnnter oft. 
Save' &ave:& your current posi- 
tion on tai>e; iu&t tlie necessafy 
data is ^ved, so it only takes 30 
seconds. The program doesn't 
use the standard ROM routine, 
and I found that the tape posi- 
tion was impQftan[ as starting 
loo early gave a tape loading er- 
ror. The data saved can also be 
verilied before continuing, and 
is reentered with Laad'. 

Score' tells you how far ^nto 
the adventure you have delved> 
based on the percentage of the 
locations you have discovered, I 
never mana^e^^ to get very far at 
all before a troll, warg, or some 
other unidentified creature 



df^sticaJly rewrote the book by 
killing me off and sending me 
back to The sl^rt. 'Help' is a very 
useful command, and will quite 
often give a hfnt ^s to the way 
out Qf your latest piedicament. 
Two other features of The 
Hobbit that the authors ate very 
proud of are 'Animtalk' and 
'Animation'. The first allows 
you to speak to anyone present 
sOp for example, ycu can enter 
'Say to ThOfJn "examine the 
map"\ and he will either res^ 
pond or say ^Nio\ depending on 
his mood ' An Im act ion "refers to 
the fact [hat al^ the animals and 
individuals have an independent 
character and wilt be moving 
around arid making decisions on 
their own. wrthout waiting for 
you to do anything, So far about 
the only animaction I have 
witnessed is Gandalf behaving 



unchardCterisiicaNy indecisive- 
ly, by continually giving and 
then taking ba^k a cynous map. 
Also, Thofin saefTfcs to either 
wait, enter, say 'Hurry up" or 
start singing about gold,, ap^ 
parently at random. 

A wizard game 

Despite having only eicplored 
little more than an eighth of 
Wilde Hand \ I have seen nine 
graphic locations and picked up 
which I assume will have some 
purpose. I haven't yel found a 
way into the roots of the Misty 
Mountains, but I hope I w^ll as I 
greatly look forward to the riddle 
contest wrth Gollum (inciden- 
tally the riddles are different to 
the ones m the book, not surpn 
singly!). At a couple of recent 
micro e^fhibi^ticns I have noticed 



th^t the staff on the Smda* 
stand (when not selling hufv 
dreds of Spec i rums I have beefi 
deeply engrossed ^^ playing Th» 
Hobbit rather than any of the 
dozens of other programs 
available on their stand. The (act 
that they had neither solved nor 
tired of this program says quite a 
lot' It is certainly a man/elioys 
gaima. which should set the 
standard for future Specttum 
adventures. However, in spite 
of the eiicellent graphics and 
packaging, I feel that £ 1 4,96 it 
a rather high price for a progr dm 
which is dearly going to s^ 
many thousands Of copies. 



77^ Hobbit is av&feftte from 
Mefbou/f}& House. ?"^ 

anrf brartches Of WH Sfniih. 
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Bet you eait't gues% 
I wMch horse will 
win the race in 
this program f o 
Your ZX80 writte 
by Andrew Hasle 
of Walsall. 






You begin this game with C 1 DO 
m youF pocket, and edch Ume 
you make a bet on a hors«. your 
^take money ^s set a! ClO, If 
your hofse is noi first past the 
post, you lose youf money. 
Howeve^'r it youVe lucky and 
vuuf cfioiC€ wins, you i^ill be 
credited wiih a random amount 
up 10 £ 50- 

ghould yOM run out of cash, 
the game will halt and you will be 
toW how fn any race s you bet on . 
The program will also ask you if 
you would like Ho have another 
gam©. 

For some idea of how many 
races you can b€i on^ Andrew 
managed 60 races before he ran 
out of cash. Can you do bettor? 



30 


LETK=0 


40 


Pft WT " HORSING 




ABOUT" 


50 


PRINT 

« 


60 


w 

FOR 1 - 1 TO 5 


70 


PRINT 


80 


NEXT I 


90 


LETt^^lOO 


mo 


PftirjT - HIT N'L TO 




PROCEED" 


no 


Lf:T ft - K ^ 1 


120 


INPUT A $ 


130 


CLS 


140 


IF M < 10 THEN GO 




TO 320 


l&O 


LETZ = RN0!6t 


160 


PRINT " WHICH HO«Se 




00 YOU WANT TO 




BET ON n Toer 


170 


PRINT " VOU HAVE 




I'M 


180 


INPUT S 


190 


IF S = 1 AND Z = 1 




THEN GO TO 270 


200 


IF S = 2 AND Z = 2 




THEN GO TO 270 


210 


IF S = 3 AND 2^3 




THEN GO TO 270 


220 


IF S = 4 AND Z - 4 




THENGOTO j7o 


230 


IF S = 5 AN-j z = 5 




THEN GOTO 370 


240 


IF S = ft AND Z = 6 




THFMGOT0 270 


2bO 


l.cTM = M-10 


260 


GO TO 1 00 


270 


PRINT " VOU WON- 


280 


LETG = HND(BOl 


290 


LET M = M + G 


300 


PRtNT YOU HAVE 




£-;M 


3tO 


GOTO TOO 


;i20 


PRINT "YOU HAVE NO 




MORE MONEY" 


330 


PRINT " YOU HAVE 




LOST IN ' ;K;" BETS" 


340 


PRINT -AGAIN?- 


350 


INPUTA* 


360 


CLS 


370 


IFA$ = "VES-THEN 




GO TO 1 


380 


STOP 
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CHAMPIONSHIP c^r^sorr^ 
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WrN A FABULOUS UJif^S 
HOLIDAY FOR 2 TO FLORIDA. 

VISIT THE AMAZING NEW 
EPCOT CENTRE 

VolcanteDufia^Hin, th^ addictive adventure People havo 
l>een known to venture into its maie of cav^rn^ to res^^ue ihe 
Princess Edoj-a again and again. If you are one of them, or 
wish 10 be. then you couW find yoiifself Ivii^g on a sun 
drar^ched beach in Miami fof ii we#k. Fetlow^d by a 
further week at Orlando, visiting Disney World and 
Epcot. So what do yoiP havu to do for all ihis^ Just be th« 
best Votcanic Dungeon player in the UK, that's aUf Ten 
finalists will battfe it out m the championship at the London 
Computer Fair, Eafl's Court, in June 1983, But first you 
must prove you are worth v- 

**. 
Vnlcanit Dungeon is av.^ilabk ©n th^PC ZX-ffli 4BK 
Spectrum and Dragon 32. An on^y4(Mrt ^^D9^^^ ^>'^> 
y game. (Anyons vwtio already owns (M^i^nal ZX 
,_ jion can enl&r by ending a SAE for an entry ♦ottn.t 
OnJer your copy NOW frofn CARf«ELLSOFrWARe, 4 
StauntoFT Road. SlougK Berks. On(y E5-00 inciudtrig 
PbP. AJ^o QvaiUibie from good microcomputer stores. 

^ Judges' decision fS Af?#/antf no corfe^pondence wi^fbe 

m/eif into. Atf bustf^^ss associ^fes of Camt^if Softw^re^ 

'^and their retatives, aiedisqyatffted from entry. A capyofrhe 

fufes of the Vafcamc Dur^geof^ chAmpion&hip wHt be 

si^pptJed with the entry form., 
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COMPETITION 






Competition 
Competition 



^M ** A* 



Win a complete library 
for your ZX Spectrum. 



Thinking caps Off. it's time to 
rtlax and enjoy this easy-io- 
(nitf competition in which you 
^QukJ win a compleie library of 
books for vQur ZX Spectrum. 

No doubt, you' we all seen 
ftordsquaj^s before, but for the 
sak6 c( anypne who has nDt, all 
YOU have to do is to find the 
mts^rKj words in amongst the 
jtfinbte of tetters. Sounds easy... 
\s^\t\ you try M that is! The words 
hiidden m ihiis wordsquare are 
ita names of the authors [ar>d 
ttli1of^ of the books to be given 
aMTfY as the prize. 



Once you have found the 
missing names, draw a circle 
around them and fill in the form 
below with your name and ad- 
dress. Before yoij package the 
letter off to the address given, 
please count the nurnber of 
shared letters, le a letter which 
appears in at least two names, 
and write this number on the 
back of the envelope. 

The winner of the com pet i 
tion will be the first CorreClly 
completed wordsquare picked 
ai random from a hat. 



The prize 

Th^ winner will receive the 
following titles to add to their 
library: 

Spectrum Machine Lenguage 

For The Absolute Beginn&r. . 

Edited by William Tang. 

Games ZX Computers Play,,. 

Tim Hartnell. 

The Spectrum Pocket Book... 

Ti^evor Toms. 

Games To Play On Yoyi 

Spectrum,., 

Martin Wren Hilton. 

Programmi^ng Vour ZX 

Spectrum... 

Tim Hartnell and Di^wyn Jones. 

The Spectrum Programmer,.. 

S M Gee. 

Learning To Use The ZX 

Spectrum Computer... 

Robin Bradbeer. 

Understanding Vour 

Spectrum,.. 

Dr Ian Logan. 

60 Games And Applwtiom 

For The ZX Spectrum*-. 

David Harwood. 

The Spectrum Handbook... 

Tim Langdell. 

Exploring Spectrum BASIC... 

Mike Lord. 

TheZX Spectrum EKplored.., 

Tim Hartnell. 



Rules 

This competition is dF>en to all 
UK and Nofthern Ireland readers 
ot ZX Computing except 
employees of Argus Specialist 
Publications Ltd. the^r printers 
and distributors, employees of 
the publishers of the books to be 
awarded as the pru^e, or anyone 
else associated with the com 
petition. 

As long as the correct coupon is 
used for each entry, there is no 
timjt to the number of entries. 
All entries must have the 
number of shared letters written 
on the outer flap of the envel- 
ope. Entries without this 
number will not be accepted. 
All entries must be postmarked 
before May 31. 1983, 
The prize will be awarded to the 
first correct entry picked ai ran- 
dom. 

No correspondence will be 
entered into with regard to the 
results and it is a condition of en- 
try that the Deputy Editor's deci- 
sion IS accepted ^s f inai. 
The winner will be notified by 
post ar>d the results will be pub- 
lished in a future issue of ZX 
Computing. 

Address your answers to^ 
ZX Compelition. 
146 Charing Cross Road, 
London WC 2 HOE E. 
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ZX\Atorkstations.. 
for Spectrum&ZX81 



prices (C'sincVAr J 
Spectrum 16 

postage 2 

Pj°?^r switch 3 
speaker 3I 



Sftt^ 



These stylish pi mths, 
in tough moulded ABS. will ra*se arxJ till IheTV fcM' better 
viewing, .wxi anate the computer for eat^mr typing. 
The powef supply \% tijted underneath. The pr inter can be 
used wilh the Spectrum version, the RAM wdh the '81 \ 
and the cijs&elte player with both Full details rrom : 
Peter FurkMig Products. Unit Sc. South Coast Rd Ind Estate. 
Ptecicehaven. Sussex BMSSNA. Tel f 07914 } 81637 




ZX8I •ZX SPECTRUM 

D«AGON 32* VIC 20 • BBC 



The very best mai! order items availabte 

"over the counter'' 

Games, Keyboards. Serious Programs, Rams, 

Books, Peripherals and much, much more! 



FAST MAIL ORDER SERVICE PHONE OI-TM 2887 

WITH ACCESS/ VISA (24Hf Ansafone) 
Dr send large S.A.E for catalogue (stale which compuier) 



Open U) 3lJ 5.30 Tues lo Sat. (closed Mondays) 
3t0 STREATHAM HIGH ROAD, LONDON SW16 



' Great games 
for your t n^ J 




i 



JoJil Vf J \y U^ J In ZX gimei 



Sorcerer's Castle 



ES.SO 





Takes you into a world of rnagc and 
mysrery. Graphical posH ion anda ho$¥ 

of opiions wilh ih^sexcilmg adveniLif« 
game for the 4aK Spectrum 

Scramble 

H igrfc' speed arcade game - rne Easiest 

av^iLabi^ Thrust aititLide.fim and bomb ^- -n 

COntrols^ For \ 6K or 4SK S peCtrum. EO . OQ 

Masterchess 

Ten i^veJs Of piay + ghar^ge s^^s Qt 
level in mid-game + set board to any 
position + scrolling history + displays 
your rnoves ai%d computer's + copy 
Cti SpJay & h I story to pru^ter a ny time 
+ save game at any point -f recommend 
mo^ option -h plays all legal moves 
^ ind:k:ates illegal moves + Chess CiocK 
on reverse. A powert u L ad vg ntu roy s a nd 
enjoyable 4&K program 

And for your ZX81: 

scramble # Frogs # Pai^ntMaze # ZXCheiEB # Braakout 
# Space Invader? * A^leroids * Tempest # 1K Qamet^ 
pecN * Debug 

iUI tipiHtd OH Cissette irHli library £iti £3 J5 i£X Chau LB.SQJ 

^'nte For fulf ^Iiil4 ^ Ttifr Mi4<:fO-<j«n rLir>ge of prOQiUmS and add-on^, 
3vaiS*b^efF0fn loesl Slochi^TS or d^FftCT ^form The m a ny tsci iir^f 4 1 p<le a W mflht 
oHequi^airPQ % pAyabJe r&MiHro-GQfi arKl add 40p poat & pac^in^i- 

Dept ZX. 24 Agar GreiiCftnt Bfackne^i Berks RGl2 2BK 
Tfll Bracknell [03441 27317 



£6.95 



\ 
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■SOFTWARE REVIEW 



1 



Into the 

fourth 

aimension 

A review of the new 4-D 
adventure from 
Quicksilva, with Phil 
Carratt at the helm. 



SN1FS aofiTnoi^s 

THE ^Hirs insTRunenT njie oiuiaea 

irtTQ FOUR SBCTIOrifi* 



I » . Tl 



i^cna nnnaa ■aHnnNM 



knmm 




5H&W5 THE 1» SSCTOMm. 
^ria THEIR CDriTCOTS. 

H CRC5S sHOMs n m^mnmr^ 

n SHORT u I nc fiMovs rl I En iirbpt . 



Three tJamerisions were not 
^oygh lor the latest dddJtii^n to 
Quick&ifva's iQfig hne of 
mactiine code arcade games 
Time GaTe involves travelling 
b^k^ards thro ugh the fourth 
dfrnenfion, tinner itself. We are 
lokt thai The two thousand year 
oW inTersteHar Empire founded 
by Earth was happily going the 
way of all empiresr that \b into 
destine, when the Squarm 
ttimed up, They are a race of in- 
lociokd reptiles, and before long 
ttififv had taken over the entire 
Empire, a accept for a few planet a 
centred on the Earth. 

The Temporal Brotherhod de- 
cifc 10 overthrow the Squarm, 
but instead of doing the decent 
^mq and fighting it out man to 
man (or rather man to reptile) ^ 
\htf h\ on a sneaky trigk. They 
dig Out the two thousand year 
M Void Runner 1 > a trans-dim- 
Qftsional space ship, and give 
Yftj the mission of tf a veiling 
tjatk through me via the Time- 
Gffte until you can destroy the 
Squsrm s home pJanet before 

Ih^y flypr In ft if 

The Empire strikes 
back 

The galaxy is made up Of 18 



sectors, one of ^hjch contains 
the Time-Gate vwhich your ship 
wilt auton^atically pass through 
provided there are no enemy 
ships rn the seolor. Knocking out 
the enemy ships is the central 
pan of the ganie which all the 
rest has been tacked Onto. The 
top two thirds of the TV displiay 
ate used for the three 
dimensional view of space, and 
as you steer your craft , the stars 
swirl round according to your 
movement. 

When ships appear they 
weave in every direction^ divtng 
nearer and further away, dll the 
time firing pot shots at you You 
have to manoeuvre your craft 
until the enemy is m line with 
your two lasers, which fire from 
either side converging into the 
centre. I found it best to try to 
line up the alien along one or 
other of the beams rather than 
try to hit it at the narrow point 
where the beam^ meet. Unless 
you get a lucky shot, it will: 
usually take four h^ts to knock 
out the opposition, and you can 
tell when b hit has registered 
because the enemy ship 
changes colour. 

An unusual arrangement of 
keys are used for movement 



6 and 7 for left and right, B and 9 
for up 3nd down. Zero fires the 
l^sers^ The program comes with 
A little keyboard overlay to help 
you remember them, but before 
long the keys are m^pnorised 
and t hen t he overlay tends t o get 
ifi the way rather than he^p. 

The buttgrn third of the TV 
display is your instrurnent panel. 
To the left is the long range 
scanner which shows all 1 B sec 
lorS- Alien ships are marked as a 
short line, and a planet, where 
you can have repairs done, is 
shown as a cross The display is 
very small indeed, and some 
people with ropey TVs (or 
eyesight!! may have some diffi- 
culty. In the centre of the con 
sole display is the message 
system, which flashes up details 
about damage sustained and 
other information as the game 
progresses- To the right is the 
target computer display, which 
consists of four honzontai lines 
each with a market on it and m 
only active when there are 
enemy ships in the area. The 
first two lines are the vertical 
and horizontal tracking in- 
dicators and when you have 
steered Void -Runner 1 so that 
fhe markers are in the middle, 
you are right behind the 
baddie'. The third indicator 
gives the closing speed and rhe 
fourth, ttve distance t>eiween 
you and the target. The enemy 
are scattered randomly withtn 
the sector, and you c^n have 
quite a long wait hef ore they ap 
pear on the upper display. 

Set the controls... 

The last console instruments are 
the status indicators tor shieWs, 
weapons, engines, etc. They 
Stan ofl green and go steadily 
darker as the systems are 
dam^^. untif they turn blue 
which means that that furiction 
IS knocked out. When you take a 
hit, the damage seems to be 
allocated randomly to one o) the 
various sy sterns, so if you're 
unlucky all the damage may be 
done to just one system, and if it 
takes another h^t after the in 
dicaior has turned blue, your 
ship is destroyed 

The rest of the control keys 
are as follows - 1 to 5 control 
your warp speed, and you can 
te)i when you go faster because 
the stars rush by, and the 
engines, which make a constant 
hissing sound, go to a higher 
pitch To jump to a different sec- 
tor, you press L' until the 
flashing indicator on the long 
range scanner is over the sector 
you require, and then press 'J', 
You then make your jump, ac- 
companied by some impressive 
sound and visual effects To 



carry out repairs, you have to 
iump to a sector with a ptenet 
and knock out any aliens. Then 
pressing 'P' causes a landing, 
also accompanied by v^ry in 
genious graphics All your 
systems are theri restored to 
'green" status: however, this 
does result m the unfortunate 
planet s destruction Perhaps 
I hey would have been better off 
under the Sq.u4irmi 'W suspends 
the game ariHd 'S' restarts it. and 
'Shift Space' aborts the current 
run= 

The game progresses by 
knocking out as many aliens as 
possible, firiding the Time- 
Gates, stepping back through 
time to year zero, then linding 
Ihe Squarm home planet and fir 
irvg your Meson Ram to destroy 
ii . The game can be played on B 
levels, and at the higher levels 
the time steps gel smaller, and 
as each earlier g^ilaxy has more 
and more aliens., the garneg^g 
progressive^ harder. 

IS that all!! 

The biggest fault with Time- 
Gate is undoubtedly the scoring 
system Several t^flries I battled 
my way through hordes of 
aliens, eventually to destroy the 
Squarm home base, to fmd I had 
scored between 10 and 40 
points f i queried this wit h Quick - 
silva. and tftoy said that the 
score i s be sed more on your sk ii i 
lactor, ie how quickly and effi 
c^ently you knock out the aliens, 
rather than ho a many. I was 
told that the best laciics were to 
stay at wsrp 1 (the stawest) 
while In a sector chasing and 
fighting aliens, only using warp 
S for t he jump to the neic t sector . 
and putting off repairs for as 
long as possible . 

The program comes in two 
34 K parts. The first gives you 
the scenario and rules, and gioes 
through the cockpit display and 
function keys. The program has 
provision for the use of a Kemp- 
ston joy Slick, and has mffortno' 
tion about how to link in other 
makes. The second lot of 34K is 
the program proper. The docu 
mentation ts rather ^ack^ng - 
you have to note down the con- 
trol keys y.ourself. rK) infor- 
mation is given about scoring, 
and nowhere is it mentioned 
that you can LOAD the second 
part hhe game proper) without 
going through the instructions 
StilL graphics are what arcade 
games ^f& all about, and Time 
Gate certainty has great 
graphics. At C6.95 l4B¥. Spec- 
trum onlyK another winner for 
Quicksilva. 

Time gave f's BvMabt& from 
Quicksffv&, 92 Norfhtim Road, 
Soufhampion. Hanfs S02 OPB. 
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PROGRAMMING SKILLS 



Adding interest 
to your programs 
part one 



in this two-part feature, Tim 
Hartnell describes the genesis 
of a simple idea for a program 
through to a full-blown, 
arcade-style game on your zx 
spectrum. 



Once you've bwn using you^ 
Spectrum for a wvhiie, you may 
find that while it iS relaitv&ly 
easy to get somi^ sort of pro- 
gram MP and running, it ps not 
so simple to turn that program 
into something you'd be proud 
to show your friends. In this ar 
ticle ito be continued in ihe 
nei(t issue of 2X Compattngi. 
y\\ e^cplain how a simple 
framework can b« 'dressed up* 
With sound, coiour and user- 
defined graphics. 

Out for a duck 

We're gomg to take a simple 
program - Duck sh&ot — and 
gradually ei^boraie il, showing 
how addrng things such as 
sound and colour, border 
flashes and user defined 
graphics can add a great deal 
of interest to your programs. 
At the end of this two pari 
feature. I'll g^ve you four more 
suggestions Co appFy if you 
wish to ke«p improving and 
elaborating the program t am 
going outline. 

The program we're going to 
use as the core of ouf develop- 
ment work is a fairly standard 
'Duck shoof listing, in which 
little objects fiy across the 
scr een , and you have to t ry a nd 
shoot them down. In the first 
version of the program , the lit- 
tle objects are letters chosen at 
random and you are the lecier 
■X*. You (ire at the ducks' by 



pressjn^ Ihe *P k^ ^nd you 
move your self left using the '5' 
key and right u$^ng the "8' key 
(moving in the direction of the 
arrows on those keys). 

Although there is no time 
limrt on This program (so. you 
don't have to shoot (he ducks 
in a specified time3 th^r? js a 
iimit on the number of shots 
you can f ire^ In all the versions 
of this game in this part of the 
article, you'll see the program 
starts wiih a limit of 1 B shots. 
In the lasL most complex ver- 
sion, you will have 50 shots. 
The number of shots is 
delpbcrately kept low in the 
Itrsr version, so you are not 
able to get a hjgh score lusl by 
leaving your finger on the 'P 
key and waiting for the ducks 
to lly inco the line of fire. Look 
now St Program 1- Type rt 
carefully into your Spectrum 
and type RUN. than press 
Enter and you should get the 
game underway. 

You'll see the letters which 
are held in AS Isee line 40} 
moving across near the top of 
the screen. You (the 'X'} will 
be in about the middle of the 
screen when the program 
starts. You can, as (mentioned 
a few moments ago, move 
yourself back and forth using 
the '& and 8' keys to get 
yourself into the position 
which you think gives you ihe 
best possible chance. When 
you judge a 'duck' is directly 



Qvefhearf. press ihe T' key lo 
fire youf patented anti-duck 
missile. The number after the 
words SHOTS LEFT' (in the 
top right-hand comer of the 
screen} wilt drop, and if you 
have been accurate, the 
number after the word 
'SCORE' in the top left-hand 
corner of the screen wilJ rise. 

Note, by the way. that I 
have deliberately used e^^plicit 
names for the vanab^e^ within 
this program. Thai is. the 
variable name for the score is 
SCORE'; for shots left it is 
'SHOTS'; for your position 
down the screen. DOWN'; 
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arxl tor your posiiion across 
the 5Cr6€n. the \f enable name 
a 'ACROSS'. Even though it 
iak-&£a little fonger toty|>e tong 
variable names it\io a program 
and tof course) they use up 
mors memorv than do shoftef 
ftames. running oui of memory 
ss iflFi^iy H probJerr* on the 2X 
Spectrum, and the advantages 
nf uSHig explicit narnes to keep 
U^ purpose of various part& of 
(he listing c I ear way out w eighs 
ihe extra time it takes to [yp* 
rH^m ifi. If, for example, you 
A-re wriiing a program like 
ir.^ and you decided that it 
woiuki be bener if the X' was 
pmted slightly further down 
ihe screen, you would not 
have to search through the 
program lo work Out which 
variable held your 'down' co- 
j'dir^aii, if you have ysed ex- 
;.■ "It names as in this case, you 
rib^QukJ find It very easy to 
locate the variabte you we^re 
belting for. 

Disappearing 

ducks? 

RUN Ihe program a few times, 

^-:^n feturn to chis magizin^ 
' j. Che first pan of our discus 
H)fi on rt Noce the Caps Lock 
must be engaged^ as INKEV* 
ii searching for an input of a 
aprtal 'F" to fire. 

L^e 40 defines the string 
variable, A S , as a bng series of 
tetters ar>d spaces. The letters 
Mft be any th ing you like; don't 
hni you need to copy mine. 
'"cirnportant thing, however. 
II that the string is 32 
characters long, You cart 
£^w€k thiS by RUNning the pro 
grsm briefly, stopping it with 
Brtiak/then typinig in as a direct 
tommand: 

PRINT LEW AS 

IVtHj'll find LEf^t in green above 
theK kev. and - as you know 

- you get the words above the 
brys by pressing down both 
Cd(^ Shift ar>d Symbol Shift at 
once, tben touching the key). 
If ^ouf string is the correct 
tef>gih, PRINT LEN AS. follow 
•d by Enter will give you the 
answer 3 2 

The appearance of move- 
ment which is given to the 
ducks IS created by use of 
Sinciaif BASIC'S string- 
handLing cornnnands, which 
■low for a technique called 
'licing' The vital fine for the 
movement is line 1 30, which 
m^x^Ai &qual to all of the str 
rg Without its first character 
-that it, LET A* = A$(2T0) 

- and then adds to the very 
efKJ of it the character of the 
flmg which wais at the begin- 



ning, A$n). The string is re- 
printed, over and over again, 
as the program RUNs by line 
70 Hn the same positaon at 7,0 
(eight lines down and starting 
h^rd in the left-hand margin). 
Because the string is, in effect, 
being 'shifted along' one 
character at d lirntr blffore it is 
re-princed, the elements m the 
string appear to move 
smoothly along. Using strings 
in this way is one of the 
simplest ways there is to 
create smoolhly moving 
graphics on the Spectrum. 

The string handling also 
makes it very simple to cause 
the shot duck to disappear 
from the sky. As the stnng ts 
32 characters long, each 
character slot' can be reff er- 
red to by following AS with a 
number in brackets. That is, 
A$(1) is the first element of 
the string, ASf2) is the second 
one. and so on, until AS (32) 
is the very last spot within 
the string. 
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Look at line 90, When the 
computer comes across an 
IF.THEN statement, it checks 
to see if it finds that it is /?of 
true, then it moves along to the 
next hne rn the program. 
Without botfiefing to carry out 
any further instructions which 
may be on the same line. If the 
computer finds, at the start of 
line 90. that INKEVi does not 
equal f ' (that is, you are not 
pressing the *F key I then it 
proceeds to Eine 100, missing 
ail the information and instruc- 
tions which follow the 1F IN 
KEYS = 'T'line [f.however. 
you 3re pressing 'P when the 
Spectrum gets to line 90, ii 
continues working through the 
line and decrements the 
variable, SHOTS, by one. 
Then, it hits another IF /THEN 
condition, which makes use of 
the abH ity of t he Sincia ir B A 5 EC 
to isolate any element of a spr- 
ing instantiy. It looks as 
A $ {ACROSS). The 'X' which 
is you is printed at ACROSS 
{actually, as you see in line 80, 
B three- element string, with a 
space either side of the 'X\ is 
printed at ACROSS minus one- 
w h ic h h as 1 he ef f ec t o f printing 
the 'X^ at the position referred 
to by the vanabie ACROSS, so 
A$[ACR0SSI lies directly 
above you. 



If line 90 discovers that 
A S I ACROSS) 15 anything but a 
space, you have hu a duck, so 
the computer continues work- 
ing through the line. The 
variable. SCORE, is in- 
crementd by 57 . and finally in 
line 90. Itiat element of A $ is 
set to a blank SO the 'duck' 
disappears. 

Now ali this takes some 
time to explain, but you'll find 
the computer does it apparent- 
ly instdnraneousEy. You press 
'F\ the score increases by 57 
(if you're a good shot), the 
number of shots left drops by 
one, and the duck disappears. 
You M see {line 1 T 01 that the 
program continues until you 
run out of shots: the game theft 
terminates. Take a note of 
your score at this point, and 
see if you can beat it in subse- 
quent runs. 

A rorange? 

Once you have this program 
running to your satisfaction. 
and you have a pretty good 
idea of how it works, modify it 
to read like Program 2 t You do 
not have to NEW the com 
puter). Just compare the pro- 
gram you have in your Spec- 
trum, fine by line, with the 
listing of Program 2 and make 
any changes you need to I ad- 
ding a complete new line 1 5^ 
and modifying certain others). 

When you RUN this, you'll 
see an immediate and quite 
striking improvement. Colour 
certainly adds a lot to any pro- 
gram on the Spectrum. Line 1 5 
sets the PAPER (that is, the 
background) colour to white 
(PAPER colour 71: turns the 
BRFGHT control (which af- 
fects, in this case, the entire 
screen h clears the screen so 
that the PAPER end BRIGHT 
are activated (you could not 
see them over all the screen 
unless you had included the 
CLS command}; and finally, 
sets the INK colour (the coiour 
in which the computer prints 
on the PAPER! to red (INK col 
our2K 

Even if we did not take the 
program any further, we 
would sill) have a significant 
improvement on the iirsl ver- 
sion. You would have the 
score, shots left, ducks and 
the 'X' all printed in red on a 
bright white background, 
which is far more interesting 
than just plain old biack and 
white. 

However, we want to add 
two more commands to the 
program which will a^er the 
display for the better These 
are in lines 70 and 100, In line 
70, the ■ INK RND * 6' IS used to 



choose a colour at random bet- 
ween bfack and yellow, So that 
each time AS ithe ducJts) is 
reprinted, it will occur in a dif- 
ferent colour! As you'll see 
when the program is RUNning, 
the change occurs so rapidly 
the duck 3 appear to 
shimmer, Though it takes the 
Spectrum an appreciable 
number of nanoseconds to 
generate a random number, 
the effect on the speed of the 
program appears to be niL {You 
are probabiv aware that, in 
moving graphics programs* 
everything you get the com- 
puter to do — from meking an 
IF -THEN decision, adding two 
numbers together, or raising 
one to the power of the other, 
to generating a random 
number - takes time, and the 
more you get the computer to 
do before each subsequent 
frame of a moving graphics 
program is printed, the more 
slowly the graphics wiM move, 
and t he more jerk y t h ey w ill a p- 
pear.) 

The last change we've 
made is in fine 100, where 
FLASH ks used to make sure 
the actual number of the score, 
and the number of shots 
teft, flash off and on, but the 
rest of the line does not. This is 
why t here a re so ma n y F LA S H 
and FLASH t commands in 
that line. Leave any one of 
them out and the effect is ruin- 
ed, as you can easily see by 
deleting one of them and re- 
RUNning the program. 

Looping the loop 

Apart from the cobur changes 
we've discussedr the program 
ts the same as the first Itstlng. 
However, you can see that the 
few changes we have in- 
troduced have improved it 
considerably. We'll now con- 
tinue with the improve men ts> 
by adding some sound, and 
getting the BORDER Ethe area 
around the picture, or PAPER, 
area) to flash when a duck is 
shot. 

Enter Program 3, RUN it to 
decimate a few flocks of 
ducks, then return to the 
magazine for a discussio^i on 
the program. 

The new lines are 25 and 
35 which use the BEEP com- 
mand to create two loops of 
sound before the program gets 
underway. As you know, the 
BEEP command has two 
parameters (and parameters 
are the numbers, or 
arguments' which follow a 
command to set Its limits). The 
first number alter BEEP defines 
the duration of the sound, and 
the second or>e its pitch. 
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Line 25 15 a loop, using G' 
as th^ cofitml variable. The 
loop runs from one to 20. and 
each value of G is used in the 
sacofid pan ot l»ne 25 to create 
a lone, whch - because G is 
increasiny rises rapidly, The 
duration parameter is sal al 
.006 which IS about the 
shortest sound I've found can 
be heard ctearly. L^ne 35 pro- 
duces another (oop. this time 
counting downwards. You'd 
discover that different STEP 
sizes produce quite diffefierit 
types of loop effects, and you 
may wetl wish to change the 
STEP size in both this line and 
in \me 25. 



TfX 



gram and hold your finger on 
'F' - you'll hear the tone 
steadily decrease till the 
THAT'S THE END OF THE 
GAME' message appears. 

The neJ(t p#rt of line 90. as 
you know, checks to see if 
your shot has hit anything 
(that ES. (t checks to Bee iF that 
particular elemeni of the string 
A $ 15 j^ic^r equal toa spacet. and 
if it finds that it is not a space 
Ithat is. that a 'duck' is there 
ard had just that instant been 
shotL the computet as well 
as increasing your scofe by 5 7 

fiEEPs again, with a tone 
w^ich, although differeni to 
the first on© m the (ine, ts 
retaied to the number of shots 
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These two loops, however, 
are little n>ore than 'window 
dressing', designed to produce 
a good starling effect The 
other BEEPs used, by contrast, 
are related to other things hap- 
pening within the |>rogram 
when it is RUNning, You 'II see 
that a BEEP line has been add- 
ed at the end of line 70. This 
takes the CODE ithe number 
which the computer uses to 
refer to the character being 
printed, so PRINT CHRS 65 
produces the better 'A\ whose 
CODE is 65) of the f^r$i ete- 
ment of the string AS (that is 
the elernent which is the fur 
thesl to (he lefil and creates a 
lone from this. The eflect o( 
thisistoproduceashorr beep' 
just before a duck disappears 
off the screen to the Jeft. 

You'll see another BEEP 
comn>andattheendof lineSO: 
This one i& sounded every time 
the prograrti cycles and. 
because as the variable 
ACROSS gets bigger the pitch 
of the note gets higher, you'll 
find ihBi moving your 'X' 
across the screen to the right 
will produce a constantly 
higher tone: movirig it to the 
left will lower the tone. 

Trigger happy 

Perhaps the most interesting 
sounds are in line 90^ Firstly, 
you set a BEEP, which is 
related to the number of shots 
you have left, every time you 
touch FV whether you hit 
anything or not. RUN the pro- 



left. This means that it you 
have a successful shot, you'll 
hear first the lone {which tells 
wifh each shot fired) from the 
first part of line SO. followed 
by a tone (which rrses as the 
SHOTS variable is 
decremented ^ which signals 
that a duck has been shot. And 
if you're not quick m taking 
your finger off the 'trigger', 
you'll hear a third one. or eve^i 
more. 

The final part of line 90. 
which changes the BORDER 
colour four times, is - of 
course — only triggered if 
you've downed a duck. It has 
the effect of the BORDER 
flashing very quickly <n tart- 
domly chosen colours, then 
reverting to white. The delay 
caused by including this flash 
is very short, and gives good 
visual feedback to back up the 
feedback from the BEEP to tefl 
you that you've bagged 
another duck. 

What's for 
seconds? 

In the second part of this 
feature, I will be introducing 
the concept of the user- 
defined graphic and ho\A/ to 
simp^ incorporate them into 
your programs, 

I will be introducing two 
new arvd updated versions of 
the Duck shoot program, 
which will include user^def ined 
graphics as well as more than 
one line of ducks' Join me nBxX 
issue ^ . 
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10 REH DUCK SHOOT 

59 LET 5CORE=0 
3© LET SHOTS=15 
^e LET 3$="ZRB DK 

FD FGG G 

50 LET i=ICROSS = lS 

60 LET DOUN = l4. 

70 PRINT AT 7,0;R» 

SB PRINT RT DOUN,RCROSS-l; " X 

90 IF INKEY$ = "F" THEN LET SHOT 
5=SHOTS-l. IF Fl* (flCROSS> < >" '" T^ 
EN LET SCORE =SCORE+S7: LET PS ff^L 

ROSS) =■■ ■' 

100 PRIhfT BT 0>Ct> "SCORE; ■';SCOP 
E, "SHOTS LEFT: "■^SHOTSJ'* 

110 IF SHOTS <1 THEN PRINT f^T It 
- ; " THAT ' S THE END OF TH£ GRf, 

E " 'r STOP 

130 LET f1CR055=tflCR05S+ ( JNKEYf- 
-3") - < INKEY»= "^ ■> 

13© LET f:»>=rt»f2 TO >*'RSfl> 

14.^ i50 TO 7'0 



REH DUCK 
PRPER 7 : 



10 
15 

ae LET 

30 LET 

4^0 LETT 
FD FGG 

SO LET 

&(J LET 

70 PRINT 

eO PRINT 



SHOOT 
BRIGKT 



CL& 



DK SL OF G 



SCORE =0 

SHOTS=15 

ft%~'ZRB 

G 

RCROSS=15 

DOUN = 14- 

RT 7^0; INK RMD#6;RS 
AT D0UN^RCR05S-l; INK 






2; " X " 

90 IF INKEY» = '*F" THEN LET SHOT 
& = SHOTS-l: IF fl$lRCHOSSJ<>" " THi 
ew LET SCORE -SCORE +57: LET ft* (flC 
ROSS> -" " . 

100 PRINT RT 0,0; INVERSE 1; "SCl 
ORE; '■; FLRSH 1; SCORE; FLASH «/'' 
SHOTS LEFT: ■"; FLRSH 1, SHOTS, FL 

110 IF SHOTS -cl THEN PRINT BT 19} 
^ 0; " TMPT ' S THE END OF THE Gfltf 

E" ■ STOP 

120 LET RCROSS=RCRO&S+ (lNKEy»=" 
«") - t INKEY»="5" J 

130 LET R$-P$f2 TO y+R%(±) 

1*0 GO TO 70 



10 


REM 


DUCK ^HOOT 




Prog 


rtml 


15 
K £ 
20 


PRPER 7: BRIGHT 


1; 


CLS ; 


IM 


LtT 


SCORE =0 








25 


FOR 


G-1 TO 20: 


BEEP 


. OPS . G : 


NEXT G 










30 


LET 


&HOTS=15 








35 


ruft 


G=50 TO 20 


STEP 


^2. 


BE= 


p .eos^G. 


NEXT G 








4.0 


LET 


«»s"2:fi& DK 


SL 


DF G 




FD FGG 


G 








50 


LET 


flCR05S=15 








BQ 


LET 


DOUN:=14. 








70 


PRINT ftT 7,C; INK RND»6; 


ftS 


BEEP .003, tCODE ft*? 


.'-e 







80 PRINT ftT DOUN.RCROSS-1; INK 
2J ■■ X ■': BEEP .00©,ftCROSS 
90 IF INK£Y» = "F*' THJtN LET SHOT 
S=SMOTS-l: BEEP .05^3*SHOTS. IF 
ft* fftCROSSJ <>•' " THEN LET SCORE «5 
CORE +57: BEEP - 05 ^ SC-SHOTS ; LET 
RSiRCROS^} =■• ": BORDER flND#7 BO 
RDER RND*7: BORDER RND*7: BORDEfi 
7 

lg0 PRINT ftT «,^^ INVERSE 1; "SC 
95gj.^"^ FLftSH 1; SCORE, FLRSM O," 
&HOTS LEFT: " ; FLfiSH 1; SHOTS; FL 
RSH 0; ■■ '" 

110 IF SHOTS <1 THEN PRINT RT 19j 
,0;" THRT'S THE END OF THE Gfli 

E"": STOP 

120 LET ftCROSS=«CROSS+ tINKEyS=' 
3"> - {INKEY*-"S") 

130 LET R*=A*(e TO ?+R*ll? 

1*10 GO TO 70 
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HAVEN HARDWARE 
ZX PRODUCTS & JUPITER ACE 

SAE for details 4 Asby Road, Asby. Workington, Cumbria CA14 4RR. 

Prices include VAT and P & P, 

Some of the products are also available from the following agents: 

THE BUFFER SHOP, 374A STREATHAM HIGH ROAD, LONDON SW16 

MICROWARE. 5 ST PETERS LANE. LEICESTER 

TRADE ENQUIRIES WELCOME 
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ZX80 *2XS1 HARDWARE 

Hepeahng K^y Module 
Kif E3 95 BUILT S:5 95 
I As reviewed by Popular Computing We^kty) 

litvirM Vld«o Module 

KITC2 95 BUILT £4 50 

(As reviewed by Popular Computing W^&kfy\ 

Keyboard Beeper Module 
K:T£6 95 built £8 50 

Keyboard Entry Module 

Input/Outpul Port 

-^.M S:i0 9& BUILT £14,96 

(C^n be used with 16K RAM and printer virirhoyt 

mDlherboard) 

Programmable Character Generator 

^iT iLlr^3 BUI LI £24 9^ 

3K Memofy Expenslofi 

BUILT -or only ei 2 Ou 

The mos! feliable rnam-orv expansion a va liable 

Fyll Size Keyboard with Repeat Key - The first o1 ilskirxi 
Built version plugs in KJT ei9 9S BUILT £24.95 

ZX Edge Connedor 

23 Way Long golcs plated pfns £2 95 

ZX Specif ym versioni £3 50 



ZX SPECTRUM SOFTWARE CASSETTES 

Fruit MiehJn* uoiour graphic representations of fruits. 

loCtiKJirTg HOLD arid GAMBLE £4 95 

Solltake 

Afpfj<i^jiiiL::ric move emry E4 9S 

Fallence 

Ttit- pupyiar card gafne ( cheat prcNDil) C595 

Mancala 

i Sky All I can Logo Game C5.95 

REPULSER 

Repet Ehe alien InvaslOfi £4 95 

NEW JUPITER ACE INPUT/OUTPUT PORT 
KIT £1495 BULLT El9 95 



BOOKS 

Cambridge Collection 

130 ZXai Programmes) £4 95 

Cambridge Colour Collection 
t^U bflecirum Programmes) £6 95 

Cassette lor Spectrum Programme* 



Fed up with your ZX81 Programmea? We w«i pay £2.00 (or any ABTIC, BUG fiVTE, OUICKSILVA Programme*. 

NB. These MUST be the original casseMes with in ai rue I ions. 
We will also make offers lor secondhand computers and hardware. 

WE ALSO STOCK A LARGE RANGE OF RESISTORS, CAPACITORS, ETC. 




Access Card Orders Accepted 

Ring 094 686 627 

{24 hr. ANSAPHONE) XISK^^^^ 

STOP PRESS!! Jupiter ace £89 95 

ZX SPbCTRUM input/output port The kit £11,95. Built CI 5.95, Plugs onto the back of the 
spectrum doesn't require motherboard. (Uses BASIC in and out commands). 
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part one 



Simon 
Goodwin 
of 

Hereford 
unveils an 

excellent 
program 

forthe48K 

spectrum. 







If you've ever wondefed how 
your ZX Spectf um wofks, Sp#C' 
tramon (the Specirum monitor t 
will make it easy for you to find 
out. Thi.5 program will print or 
display the contents of ROM or 
RAM in numeric, character or 
assembly language form. Ad- 
dres«!t may be entered in 
decimaJ or hexadecimaL and the 
user may select the base used 
for output. 

Spectramon will run on a 
46K Spectrum with or without a 
printer. The disassembler option 
has been written with the fail^ 
ings ol ZX80 and ZX81 pro- 
grams in mind - unlrke other 
published listings it will handle 
all 694 standard Z80 instruc- 
ffon codes, using the standard 
mnemonic names snd formats 
devised by Zilog, the firm which 
designed the Z BO processor us- 
ed in the Spectrum. 

Z80 instructions 

The Z60 instruction set is the 
most complicated of any S-bit 
microcomputer The Z60 pro- 
cessor was designed by a group 
of people who left InteL the f trm 
which makes the 8080 pro- 
cessor, to set up Zilog. The ZBO 
will execute any of the instruc- 
tions of an 80 BO. plus a large 
number of extra or>es 'tacked 
on* by Zi^09. This approach 



meant that programs written to 
run on an 6080 would also run 
on a ZeO without changjes New 
programs could then be written 
using the added facilities of the 
Z80- That was how many early 
Z80 programs were produced. 
The BASIC interpreter used on 
the TRS-80. fof instance^ *s 
substantially an BOBO program 
even though the TRS-SO has a 
280 processor. Only the display 
and keyboard routines contain 
Z80 instructions since they 
were the last to be wntten. 

Sinclair BASIC is written us- 
ing the full features of the ZBO 
processor. Zilog added instruc^ 
tions to handle fast moving and 
searching of tables m memory, 
extra registers (internal storage^ 
and instructions to icnrease the 
number of things that coutd be 
done with the ofiginai 8080 
registers. They wanted to more 
Than double the number of 
possible instructions, but there 
was a problem — Intel had 
decided to use a single byte {8 
bits I to store the instruction 
numbers for the 8080, and 
most of the 2 56 possible 
numbers were already in use. 

Zilog got around this by giv- 
ing four instruction numbers 
special meanings - instructions 
with one of those numbers 
would carry out a certain 'class' 
of operation, and the nest byte 



would explain the operation re- 
quired in detail. In theory, that 
gave Zilog plenty of possible 
numbers -252 (using the re- 
maining one -byte values) plus 
1 .024 14 • 2661 if they were to 
use all of the possible two-byte 
instructions. In practi^ce. they 
only used 694 of the 1,276 
possibilities r but that's still a 
very large number of instruc- 
tions for an B-bit computer! 

If you consult Fig. 5. you will 
see the standard Z80 mnem- 
onics listed. The prefix byte 203 
is used to generate <idd on in- 
structions for 'bitwise' opera- 
tions - instructions which 
manipulate or test binary dtgits. 
The prefix byte. 22 1 , indicates 
that the neict instruction is an 
8080 one, whsch would use 
register pei^ HL but must now 
use register IX instead. 
Likewise, the prefix. 253, in- 
dicates that lY sliould replace HL 
in the next instruction. II HL was 
in brackets in the old 8080 in- 
struction (as in LD a. (HLH then 
the ZBO version alEows an offset 
to be applied to IX or lY before 
Lse - this is specified in an extra 
byte after the end of the 8080 
instruction. Finally, the prefix 
237 fcs used to indicate that the 
instruction following is one of a 
group of miscellaneous Z80 
add-ons- 



Monitoring the 
situation 

If all this sounds very corvv 
plicated you've probably rea^it 
ed why a monitor is a useful pro 
gram - Spectramon will auto- 
matically convert sequences tiki 

EDH 7BH 3DH 5CH' into thi 
mnemonic, LD SP, (236131 
The EDH told Spectramon thatfl 
was a miscellaneous Z80 add^ 
on instruction (EDH is 237 
decimalL The 7BH correspondi 
to LD SP. I some addressJ. and 
the 3DH 5CH corresponds t(j 
the value 23613 To ch«c* 
that, convert 3DH arvd 5CH t& 
decimal then add the first lesiJi 
to tfve second Imultipiied b^ 
256L It's an awful lot simpler to 
let the computer puzzle that ou! 
than it is to work it out for evarir 
instruction by harvl. 

Of course^ you rnay thir* 
that LD SP. (2361 3 L is ju£E as 
baffling as EDH 7BH 3DH 5CH 
-- in which case, you'll have to 
learn a little about Z80 machine 
code before Spectramon 
becomes useful to you. B^fon 
you can investigate the ROM 
a computer, you do need 
understand the computf 
language in which it was wrrUffi 
— assembler, in most cases LO 
SP J236 1 3) is an assemb^^ Iv 

assembty language' of 
'machine code' I commantd. N 
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vou dori't und^r&tand 
assembler, please don't throw 
thisartide 3way^ \l will take you 
no longer to learn assembler 
thar> it did to learn BAS^C lit 
shouEd be |ust a^ much fun toof 
And you can come back to Spec ^ 
iramon when you know more. 

intact, I h^mstruction LD SP. 
[2361 3) has a very simple pur- 
pose — 11 tells the computer to 
pyi the number in address 
23613 inro the registei called 
SP' If YOU consult the Spec 
trum manual you will find out 
that 23613 1$ the address ot 
item on machine stack to be us- 
ri as effOf fetufn'. which tells 
yoy that the instruction is part of 
the ROM error-handler. Using a 
{dsassembled listing and the 
table of 'System variables' in 
chapter 25 of the manual, you 
can trace your way through the 
ROM. fi riding out what each 
secuori does. 



Using the program 

Speciramon tekes about 1 5 
seconds to set itself up when 
first RUN. During this time, it is 
building a table of instruction 
codes for the disassembler, and 
once ihai is complete^ the menu 
of cafnmand&wiilapppar. Figure 
1 shows this display. 

To Quit iwm the monitor, 
type Q' followed by Enter. This 
returns vou to ZX BASIC. If you 
wish to disassemble a program 
m RAM or ROM, then you should 
type D' followed imn-kediatety 
by the address at which you 
want to start. Addresses mav bi- 
entered to Speciramon m 
decimal or H^^ — if you want tn 
disassemble fronn address 1 26 
IdecimaH, you could type D1 26 
or D007eH or D7EH leadmg 
zeros are optional - and if you 
enter more than four Hex digits, 
only the last four wH] be con 
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*9nooi options offwnd by Spectnmon. 






O07E SIPOFE 


l_D 


Ht_ .FED0H 




eQsi eo 


DEC 


c 






©«e2 CQ 


REl 


z 






OQSd F£iia 


l:p 


i?aH 






eQBS DB 


RET 


c 






C^tiSe FE18 


CP 


IBH 






L^isaa 3F 


CCF 








0O6^ OS 


RET 


C 






aosn S3 


IMC 


ML 






O08B FEl© 


CP 


16H 






'^laoD 38ei 


.JR 


c .e©9eH 




OOQF 23 


JNC 


HL. 






309© 37 


^CP 








9091 2aSD5C 


LD 


(SCSDHJ ,HL 1 


■3e»gd C9 


RET 








0095 BF 


CP 


R 






QOSG 5S 


LD 


D .D 






C5097 dE 


LD 


C , tHl_J 






\^0B8 C4'ig<ve 


CRUL 


NZ,4E4gH 




OQSG AG 


LD 


C .E 






oaac 45 


LD 


P . L 
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stioukt you typm inOJ 26. | 


;^o9eH 


f^^ 4E 


€4 49 


'i^ 4D 


A^ 


59 


*;^0^EM 


P* ^G? 


C9 4-6 


ce 5(> 


4F 


49 


i^iM^e^H 


-tE D4 


5.^ 43 


f>5 4.^ 


4S 


4E 


t3i3»1EH 


PA 4H 


F4 54 


Di3 4 1 


D4 


54 


^ai«iBeH 


<ti r.2 


5& 41 


4C. 04- 


43 


4F 


oiseen 


4-4. CS 


^*? 4 1 


C'~^ 4LC 


J^^ 


CE 


OOC6H 


S3 4.9 


CE 43 


4r D3 


54 


41 


i^i?tCEH 


ce 4.1 


S3 C^ 


41 4:? 


03 


* A 


^0D6H 


F4 CE 


4C CE 


4^ Bc> 


DG 


49 


->ODEH 


4.E D4l 


53 SI 


D5 5 3 


4 7 


CE 


OOE6H 


4.1 42 


D3 SO 


4^ 4? 


CB 


4 9 


t)0EEH 


CE 55 


53 0£> 


53 54 


52 


04 


\liLiFeM 


43 43 


52 04 


4e 4F 


D4 


42 


Ot^FEM 


4 9 CE 


4P DP 


41 4E 


«:;4 


3C 


Ol&CH 


FD 3E 


ED 3C 


EE 4C 


4.9 


46 


^10EH 


C5 54 


48 4S 


CE 54 


CF 


53 


Oil6H 


B4 4 5 


DO 44 


4 5 4e 


^o 


46 


^:MieH 


CE 43 


41 D4 


46 4.F 


52 


4-D 


012&H 


4.1 D4 


4D 4r 


5o C5 


45 


52- 


::?1^EM 


.; 1 S3 


CS 4F 


5? 4*5 


4E 


^^ 


Oi36H 


03 43 


4C 4F 


53 45 


20 


03 
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C>C!i96H 


RNO tNKEV *P TFUrO T 






0C^R6H 


NT5f"^RErf'i*ftTT RRTT 






0^P6H 


rt&V*^L*CODEUfiLLEN 






OCC&H 


SlNCOSTRWRoNOCSfl 






0G»DgH 


TNL t JE,X F I r>IT J t3 R S '? h< 






CJOE6H 


OeSPEEKINUSFlSTR* 






OOFt^ 


CHR tNOl 


"?5TNOPfiND< 






QIOSH 


«T=; >LINeTHeNT05 






OilBH 


TFPr>EF 


FNC«TFf>RM 






eta: en 


OT N OU tF 1^ fl Seor^fi i-i 






0i36H 


ttCLfJSE 


HMERGEUEP 






si4.eH 


IFYBEEPCIRCLEIIMK 






©ise-H 


PnPEPFUfiSHBR IGMT 






^le&H 


IN«.iERSEOUEROUT\_P 






0176M 


RlNTLLISTSTOPPfffl 






01 sen 


DDPTRRE5T0RENEMB 






(^l^oH 


OROeRCONTINUEDIH 






©1A6H 


RFMFORGO TOGO SU 






0LB6H 


BINPUTL0RDI_ISYUE 






dlCBM 


TPOU5ENEXTPOKEPR 






»lt>6H 


INTPL0TPSJN5OUERO 
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sidered. If a meaningless ad- 
dfess IS typed ($uch as D. DFF. 
Dl 23456 or D ^ 1 then the com- 
mand yviit be ignored. 

The disassembler displays 
the contents of mernofy on® 
scf#enfull (21 lines) at e time. 
Figure 2 shows a disassembly of 
the first screenfull of the Spec 
trunn ROM, The left hand col 
umn shows the address of the 
instruction. It is followed on the 
^ame line by a hexadecimal 
representatiorv of th^ instruc- 
tion, and !hen the assembly 
language te^c. After 21 lines 
have been displayed, the pro- 
mpt 'More? tEnter - No) will ap- 
pear. Pres& any alphabetic or 
numeric key and the listing will 
coniinue on a new screen. Press 
the Enter key to return to the 
menu . 

After each line is displayed, 
the program checks to see 
whether or not a key has been 
pressed. The Space key pauses 
the display, which will continue 
when any alphanumeric key ^s 
pressed. The Enter key causes 
disassembly to cease and the 
menu is displayed. 

Magic numbers? 

The thtrd option allows display 
of the numeric contents of 
memory. Although the dis- 
assembler does this, it only lists 
between one and four bytes p^r 
line (depending upon the in 
structionh The N command 
aHcws eight bytes to be listed on 
each line of the display, A start 
address may be specified in Hew 
or deoimaL just as for the D com- 
matrxl. 

The N command is useful for 
display irtg the contents of tables 
used by a program or the ROM. 
Type 'N150" to see the Spec- 
trum re served -word table. That 
is ^her^ ZX BASIC stores the 
spellings of words such as 
PRINT and RETURN. The words 
are stored in a modified version 
of ASC 1 1 code t he la st iette r of 
each wofd has 1 28 (BOH} add 
ed to ii, to make it easy for the 
ROM routine which displays 
words to find where each one 
starts and ends. 

If you found the numeric 
representation of the BASIC 
words rather hard to follow, you 
can use the command A 1 50 to 
display the reserved word table 
iri character form. The com- 
mand uses 7 bit ASCII vatues. 
so that letters with 128 added 
to their code still pnnt out cor- 
rectly. To avoi^d changing col- 
ours or moving the cursor unex- 
pectedly, the ASCII output 
routine displays control 
characters (those with a code 
less than 321 as full stops- 

You can use the Space and 
Enter keys to control listings 

90 



H*»i 


zao Asaambler 


- ■riarCa 


aflar EO 


H«K 


ZBO Atumbh*r Jil[«f CB 


■fl«r£0 




0« 


nop 


rtcb 




iA 


idcd 


biil.d 


adc rii,bc 




01 


1dtic.f*N 


rfcc 




4B 


Idea 


tht 1,« 


Id tic.itim 


I 


02 


Id [tekd 


ricd 




4C 


Ucii 


binh 




03 


iT^ be 


ric e 




40 


Idcl 


b<i U 


1Q\t 




6i 


ivc b 


rtch 




4E 


Id cm 


bit f im 






es 


det b 


ti«i 




4F 


kJc.d 


tm T.a 


1dt,a 




06 


Idb.N 


ric m 




&0 


tddb 


b«i 2.b 


in d.ic) 




07 


rlea 


ric a 




SI 


ud.c 


b<t2.c 


OiH (cl.d 




08 


ex al.flf' 


ttcb 




52 


idd.d 


bit2,d 


abcw.de 




09 


add h).bc 


rrcc 




53 


kld.e 


bit2.« 


W INMide 




0A 


Id a. (be) 


rrcd 




54 


Iddh 


bii 2 A 






OG 


d«ct)c 


rrCB 




GS 


4dd,l 


bil2.i 






oc 


itsc c 


ttch 




S6 


kj n.m 


bil 2,lMt 


im 1 




OD 


dec Q 


rrt 1 




57 


tdd.d 


txl 2.a 


Ida,' 




0E 


Id CM 


nc m 




as 


Ue.b 


t).i3.b 


ifi a,(e) 




OF 


rrca 


trc A 




S9 


Jd*.c 


biiac 


out IcLa 




10 


djnz DIS 


rib 




SA 


ide.d 


bifid 


adc hLd« 




11 


IddeNM 


ric 




SB 


Ue.Q 


tiit3.« 


Id d«.<,NNf 




12 


Id 4deka 


rid 




5C 


lde,h 


b<t 3.h 






13 


line dft 


ric 




50 


UeJ 


bit 3,1 






j T4 


>nedl 


flh 




&£ 


Id e,iinii) 


bi( 3.lhi} 


im2 




■" T 


clecd 


rii 




5F 


Idea 


b<i 3.a 


Ida.r 






1(1 dN 


ri ihl) 




6fl 


tdh.b 


bit 4.b 


iti ti,(d 




17 


ria 


rta 




6t 


tdfi.c 


bd4.c 


oatte).i> 


1 


18 


ir DIS 


ttb 




62 


klh.d 


bii4.d 


sfacM.M 


1 


19 


addh».d« 


tT^; 




63 


Idh.e 


bfi4.e 


Id {NUi.tii 


f 


1A 


kJ A. (del 


rrd 




64 


Id h.h 


bir4.h 




■ 


^B 


de«d« 


rre 




65 


idh.i 


tHl4J 






1C 


ince 


rrh 




ee 


Id h.lhit 


bit 4 (hij 




1 


ID 


d«c« 


IT) 




67 


Id h.a 


bit4.a 


ffd 


■E 


kl«,N 


^^^t1l| 




68 


ULb 


bttS,b 


10 t.\ci 




IF 


rra 


n a 




69 


idU 


b<T 5,c 


(Wl (C>,l 




20 


ir r/.CJlS 


slab 




6A 


Id4.d 


bii:S.d 


adc til, hi 




21 


Id h1>JN 


SildC 




6B 


kJl.e 


biiS.a 


)d hi,<NM 


1 


22 


Id (NNl.hl 


siad 




6C 


UHM 


bil5.h 




1 


23 


irtC hi 


sta» 




GO 


WM 


b>i6.i 




1 


24 


.nch 


slati 




S£ 


UI,IN> 


btl S.CHI 




f 


26 


d«Ch 


stal 




6F 


ldi,a 


ljilS.a 


rtd 


^ 


26 


Idh.M 


9la m 




Tff 


Id lhik.b 


bn&b 


m rid 


1 


27 


daa 


sto9 




7T 


Id lhi|.c 


bn&.c 




1 


28 


jf i.OiS 


v»l> 




72 


Id 4^i|.d 


bite.d 


sbc tti.sp 


P 


2B 


add hJ.ftt 


sfac 




23 


M im.« 


bit 6.« 


Id ItMNLsp 




2A 


W hUNM 


srad 




74 


Id thlih 


bit 6*1 






2B 


decihi 


sra« 




75 


W thi) j 


bit 6.1 




1" 


2C 


iK 1 


sra h 




76 


ftaN 


bit 6jhl» 




1 


2D 


deci 


sra 1 




77 


Id (Ml. a 


buy 6. a 




1 


■/!" 


Id IN 


sra m 




78 


Ida.b 


b<l 7.b 


ina.(d 






cpi 


Wi9 




79 


Vdax 


b.i7.c 


oul (c}.a 




■«' 


ir nc.DIS 






7A 


k]a.d 


bn7.d 


adc hl.v 




j: 


Jdso.W 






7B 


ida.0 


bit7.« 


Id 9P.INN» 




35 


Id (NNi.a 






7C 


lda,h 


bii7.h 






33 


inc sp 






70 


kl «J 


brt7J 






34 


ir»C (N* 






7€ 


Id a ihll 


bit 7.(Wj 






35 


dec ihl] 






7F 


kHaa 


bi\7.a 






36 


Id mii.N 






80 


adda.b 


fe$©b 




\ 


37 


sd 






81 


adda.c 


res Cx 




39 


|r c,D)g 


sHb 




82 


add ad 


fcs O.d 




i 


39 


add hl.sp 


SflC 




83 


adda.fl 


fos O.e 




' 


3A 


Id a.mui 


«td 




84 


add ah 


fas 0.h 






3B 


decsp 


tit* 




86 


addai 


f0S 0,4 






3C 


irc a 


iKh 




86 


add a,lhl| 


fes 0.<hl} 






3D 


dw If 


Srll 




87 


adda,a 


res O.a 






3E 


Ida.N 


9rt m 




88 


adc a^tt 


res lb 






3F 


«t 


9ria 




89 


adc ax 


rqs 1,C 






' iO 


Idb.b 


b<ie.b 


-n bJcl 


SA 


adca.d 


f« Id 






■• 


Wb.c 


btf e.c 


aui (cKb 


&B 


adca.a 


'** 1 .8 






42 


ktb.d 


bfte.d 


sbchibc 


ac 


adca,h 


tei \M 






43 


Ub.e 


bit 0.0 


1d iNNj.bc 


&D 


adca.i 


fas 1,1 






44 


Ub.h 


tn &.h 


ne^ 


SE 


adc a.lhU 


fes ijtil) 






45 


idbj 


bit 0,1 


retr 


ef- 


adc a.a 


fas l.a 






46 


W b.(tii) 


txt O.thU 


\m 


9« 


sub b 


res 2,b 






47 


idb^a 


tMtOa 


kdia 


51 


subc 


r*s 7x 






4a 


idcb 


kt Lb 


m c.(C) 


92 


svjtid 


fvs 2,d 






49 


Wcc 


bitl.c 


oul icl.c 


93 


sub e 


res 2.e 






^^ 








^^^ 
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J. 



Hffii 




aftvrCB 


- aftiJ^ED 


H#i 


ZtO A»$«fnhlBr 


attorCB aftofEP 


?-i 


£ub n 


1** 2.h 




00 


f*l m; 


»l2.b 


ji.' 


syb 1 


r«2,l 




Dl 


pofade 


Wl2,c 


M 


iuU m 


nes2.ftin 




D2 


IP flC,Wi 


sei2.d 


97 


sub a 


r&$2.a 




□3 


oui iNi.d 


^ei 2.e 


^ 


^bcab 


res 3.b 




W 


cal! ftt.NN 


Ml 2.h 




sbcaic 


res 3x 




M 


busb^ 


w?i 2J 




<hr ad 


r» ad 




De 


^bP4 


«*r i^jhii 


j;. 


si>ca,« 


r«i$3,# 




07 


fsi 16 


$ei 2.a 


^'. 


^bca.h 


res 3.h 




Da 


relc 


set 3.fa 


m" 


^bca.i 


r^3J 




m 


0X* 


^r 3.C 


■ 


sbc dJhik 


l« J.CFIIJ 




DA 


IP CW 


set 3d 


.■" 


llbca.a 


res 3.a 




DB 


in^jr^l 


^t 3,# 


A,^ 


a^b 


r^ 4,b 


tdi 


DC 


cailcNN 


SGI 3,ri 


Ai 


jitncl L 


res A.C 


Cp 


00 


pr^fihes mslfUC- 


fel 3 J 


A? 


ahd d 


fm4,6 


*ni 




t..afiS U5if1fl IK 






arnde 


im 4.« 


©uH 


DE 


sbca^ 


set 3Am 


._; 


and h 


rss 4.h 




DF 


11124 


%%l 3.A 


AS 


4ndl 


IM 4J 




eo 


feipo 


Sfi^t4.b 


A6 


andlfiH 


fes4,M 




El 


pOfSN 


$ei4x 


A7 


and a 


res 4.a 




E2 


1PP0.N>^ 


sel ^ d 


da 


KOF b 


t^S.b 


Ud 


E3 


6w i^pi.bl 


sol 4.e 


ta 


KOf c 


na&Sp€ 


cpd 


E4 


calk po,MN 


Sel 4.ft 




ICCK d 


tm 5.d 


*id 


E5 


p***HN 


SPt 4J 


'•*» 


i^of e 


Tfls 5.e 


a^td 


m 


andN 


tm 4M\^ 


K 


MOf h 


re? &.h 




E7 


r5t 32 


set 4.a 


AD 


^ori 


nesSj 




EB 


ret pir 


set 5,t? 


A£ 


40r Ihll 


res 5Jhl| 




E9 


iPiWJ 


SGI 5 c 


Af 


nor a 


i« S^ 




EA 


iPPeNN 


set S.d 


30 


Of b 


res 8,b 


mt 


£S 


eideM 


set S e 


3' 


or c 


res 6.e 


Gpit 


EC 


call pe,NN 


!iei & ti 




<3f d 


res 6.d 


^r 


ED 




set 5J 


.,j 


Of e 


^csS.* 


Ofi# 


EE 


KOfN 


svi S.tNil 


64 


orb 


f«B ih 




EF 


rSl 40 


sel 5,a 


BS 


orl 


fss6j 




F« 


r#t p 


^i6,b 


36 


Df (Ml 


ffHd.lhll 




fl 


pdpal 


seie.c ' 


17 


or a 


res 6 m 




« 


\P P.NN 


sfli 6 d 


ae 


^b 


W?,D 


hWr 


F3 


1* 


set 6,e 


99 


cpc 


fM 7,C 


cpdr 


F4 


catt p KN 


sei6.h 


iA 


cpd 


r*s ?.d 


mUf 


F5 


pU^ll Af 


set 6.1 


eB 


tip « 


f«s 7,e 


<Mi 


f6 


0^ ^ 


^i 6Mi 


ac 


up h 


r«9?.«i 




F7 


rsr48 


set 6. a 


m 


cpl 


rw7.r 




fB 


mi m 


set 7\b 


BE 


cp \m 


res 7,ffill 




Ft 


NIsp.N 


set r.c 


Bf 


cp a 


res 7 J 




FA 


[p m.NN 


set 7 d 


CO 


r«t nj 


selO.b 




FB 


m 


Sfli 7.e 


CT 


pofJbc 


set C.c 




j^C 


cay m.NM 


sei 7,h 


C2 


H? fif .f^hl 


selO.d 




FD 


prefiK#^ mstryc- 


s«l 1\\ 


a 


IPNI^ 


sieiO.e 






i^or^s yStng iv 




C4 


i:ai? nr MN 


sai O.h 




FE 


CpN 


Ht 7.(N^ 


cs 


PqjSti be 


selfiJ 




FF 


f5t&8 


set 7,a 


C6 


adde..N 


sei O.ihK 










C7 


F5lD 


sel0i 










c« 


mi 


sel l.b 










C9 


mi 


HI Lc 










CA 


pi.hU 


s«t l.d 




fig 5 


Tho compl0i^ Sf^ctmm M^jt coctes with | 


CB 




seil.h 




ihmk 


cofffspanding sss^mbf^ fsnguag&m 


CC 
CD 


^M tMH 




ffjftsmoi^ics As c^fiMinZSO instfucuons tf^t com | 




pounds ttsfttng with CS^ or iOh. th0 tv^o ti^ht 1 


eiiINN 


sel 1J 




h&ndcafufnfts gtvs thmsm. Th»s9 fahJ^as ftavm b«»n 1 


CE 


adca.N 


mt i.mii 




wftrtfrf^f^ fram Appvntiix A of thv Smcfw Sp^c | 


rt 


pj « a 


>«p 1 ^ 




trum m3nu3i. 


1 



outixj! by cqmnr^rtds N and A, 
jusi as you would for a 
Asassembly. Everv 21 lines the 
Mpre? iEnter = No)' rr^essage 
wi appear before a new sereen 
ssian«d. 

Ttie final two commands 
^on't output anvthing 
iti^iTselv^. but th€v do change 
ihe ouipui whfcch the others 
generate When voii hrst RUN 
Spettiamon. the message P 
Printer option (Now QW ap- 
peals. Type the command 'P' 



followed bv Enter and the 
message will become 'P Primer 
option <t^ow ONr. H you then 
display mefnory contents (using 
A, M Of D I the infofmation will be 
sent to the printer as well as the 
television. Once you've finished 
printing, press Enter to stop the 
display and then use the corr^^ 
mand P to Switch the printer op- 
tion off again. 

Notice that the printer routine 
does not output any lines until 
^n fintire screen-full ^i.fs been 



generated. In fact, it deliberately 
avoids using the LPRINT state ^ 
ment to send each hne to the 
printer Instead it uses COPY, 
the ZX BASIC command which 
sends aW of the text on the 
screen to the printer. That's 
t>ecause it is almost twice as 
f ast to bui Id u p & f u II $creenf ull of 
data and then print it usin^ 
COPY than it is to use LPRINT 
for each iirte as it is generated. 

The printer can't stop and 
st.ir! vi?rv cjuit-^W and conse- 



quent fcy the LPRINT statemem is 
much slower than COPY — the 
printer must rev up and slow 
down 2 1 limes (once for each 
line) instead of just once. In fact, 
the printer always outputs the 
last line of a gr^up at halt speed . 
to make sure that everything 
fgff^ in the correii^l pim;e wfien it 
Stops. A& far as it is concerned 
each LPH^MT is the last line of a 
group [when there's less than 
33 characters being pFimed). 

Base choice 

The fmal option allows the user 
to select the base in which 
numbers are output by the pro- 
gmm. Somettmes it is useful to 
have numbers printed m decimal 
(for example r when relehng to 
addresses mentioned in the 
Spectrum manual) and sorne- 
times hexadecimal is more con- 
venief^t (when displaying ad- 
dress tables or working out iump 
offsets]. Type the commend B' 
to change the output ba^e 
When you first run Spectramon 
It will be Hesc thence the display 
"B Base selection (Now = HEX)" I 
but you can switch it to decimal 
With the B command. If you 
wish to re -select Hex output 
later you can 'toggle back by 
typir^ 'B' again. 

If an unknown command is 
entered, Spectramon wil'l ignore 
It Jf It IS called upon to show the 
contents of non-existent 
memory (past address 65535) 
it will display the message 'End 
of Memory'. If the end of 
memory is encountered while 
the program is half-way through 
processing a line of numbers or 
ASCit characters, it will fill the 
rest of the line with zeros or 
spaces. 

If you have to stop the 
monitor for any reason by typirvg 
Break I perhaps because your 
desk has rnelted from under the 
computer or the ZX printer is 
strangling I tself|i you can re -start 
Spactrarmsn by entering GO TO 
200 a<ier the panic is over So 
long as you've not typsd LOAD, 
GLEARor NEWm the meantime, 
t he men u w ill a p pear immediate - 
ly (without the 1 5 second wait 
for table set-ijp) and the current 
base (Hex or decimal^ wifcl be 
preserved- 

The next byte . . . 

Tfve second part of this anicle, 
complete with program listing 
for Spectramon, will be publish 
ed in the June/July issue of ZX 
Computing. In the meantime, if 
you can't wait to try out Spec- 
tramon for yourself, a tape of 
the program is now availatile 
from ASP Software priced at 
CS.99. For more details, check 
out the advertisement 
ets& where in this iSSui- 
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ZX81 CAME 




Fifteen year old Timothy 
Parnell of Ipswich has 
contributed two great 
programs for the 
unexpanded zx8t. 





Target 



When RUNp this program 
displays a target and a ran 
tiomty placed siar near the cen 
ire dt !h« screen. You musi 
(hen, using the 'N' key to move 
left and the 'M' key lo move 
fight, position the target so that 
the star is in the middle of ii. 
Pressing the 'X' key vvill then 
fire at ihe star 

Confirmation of a hit on the 



star IS given by the star turning 
to inverse video. The program 
ends if you fail to hit a star. 

Voii set the difficutty of the 
game your^ei^f at the beginning 
of the game: »( you input a 
value b«lDw 1 5-r the game is 
very hard indeedl The difficulty 
is calculated m ihe FOR.,. TO 
loop in lin« 50 

Misstte launcher 

In ihis program, yOu COHIfOl a 



ground based missile launcher 
wUh which you can fire missMes 
at oficomfng aiien attackers. 

You can move your missile 
launcher ussng the M' key to go 
right and the M' key to go left. 
The '2' key is uaed to Eaunch 
the missile. Yoy can cheat by 
holding the 'Z' key down all the 
time as you move, but this will 
show up at the end of the game 
when the number of shots you 
took IS displayed. 



The game can be altered! so 
that the missile rises at a faste* 
rate. This is done by changing 
line 1 50 to read; 



IF B< -19 THEN LET 
8-B2 



!f you make this change, v<w 
should also alter line 70 lo read 

70 IF B< =OTHEN LET 
B-20 



T 
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ZX81 CAME 



4' 



9 1-ET S-O 


5 


PRINT "INPUT DIFFICULTY" 


iM LET X«1S 


6 


INPUT D 


S0 LET Z=0 


7 


CL5 


3© LET Y=a 


X0 


LET 3=0 


49 LET B=20 


2e 


LET X=10 


&e PRINT AT e,X;"i" 


30 


LET YslO 


60 PRINT FIT B-H^X'-'A" 
70 IF e=0 THEN LET 8=£B 
as PRINT AT Y ^ 2 - i ; ^'^P^" 


40 


LET U=INT VRND*2SJ 


50 


FDR T-1 TO D 


60 


PRINT «T X^Y^ " I '•;fiT *<+*^Y 


90 LET Z=2*l 


. " I 


■■;flT x+2^Y+2; •■ - ■';RT x+a^Y 


1010 IF Z=31 THEN LET V=y+5 


~2.; ■■ 


*m 


110 IP Z=3a THEN LET Z *^0 


190 


LET Y=Y+ (TNKEY$ = '*M'*.^ - (INKCY 


120 IP INKEYS="N" THEN LET X=X- 


J = " N * 


"> . ^ 


1 


150 


IF INKEY»s"X-' RNO Y + 2*U + 1 T 


13a IF INKEYS="H" THEN LET X=X+ 


HEN GOTO 160 


I 


130 


PRINT RT 12 ^U; *'*" 


14.0 IF IHKEY»=-Z" THEN LET B = 19 


140 


NEXT T ,^ „ * 


14.S IF rNKeY» = "Z" THEN LET SsS + 


150 


PRINT RT O, 10, -YOU HIT ";S 


J, 


ISS 


STOP _ 


1S0 IF B<=19 THEN LET B-B-l 


1G0 


PRINT RT IS.U, "B" 


^160 IP y.a* RND Z=X THEN GOTO 2 


i7e 


LET S=3-*l 


90 


180 


PRUSE SO 


170 IF X=Z RND e+l=Y THEN GOTO 


1S5 


CLS 


300 


190 


GOTO 20 


190 CU3 

190 GOTO 50 










Sge PRINT AT 1©^6; "ALIENS Hfi*Je 

LRNDED" 




YOU HIT 3 


298 STOP 






300 PRINT RT lO , O, " YOU HIT TH 






E RLIEN IN ",,3;" SHOTS" 






4 ttmpla scrsfift thimfi from 1 


- - ♦ 
A sa/npit scnmt dttmp ftvm 


itjf> pragfmm, Ttigtt^ X 



4F0P^TANA0BtC^*s*Al 



BHTER PROGH AMMING FOR YOUR 

SPECTRUM 
AND ZX81 

S. ROBERT SPEEL 
Consultant Editor: Tim Hartnell 




*Over 40 programs, ranging 
from the simple to the complex. 

t Includes highly original new 
games such as Hero Maker, 
Allen Descender, Vapours on 
Venus, Asteroid Belt and 
3'D Maze. 




^Special features include PEEK 
and POKE, String Arrays and Low 
and High-resolution Graphics. 

^ Only £2.95 

A^ liable from all good bookshops as well as from 
Fbntana Books. Cash Sales Dept.G P.O. Box 29. 
Douglas. Isie of Man. British Istes. (Add lOp for 
postage in U.K.) 
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SPECTRUM CAME 



Asteroids ahead 



\ 



Steer your spacecraft clear of 
the asteriods in this exciting 
game from Mr Bish of Exeter. 




L 



There yo^ «*«- & lonelv 
spaceship floating through 
^paee, wN€fi suddenly your 
peace is shattered by a swarm of 
asteroids bearing down on you 
at a great rate of knots. You can 
manoeuver your craft left us^ng 
the 5' key or right with the B' 
key^ You also possess an energy 
field which you can use to 
deflect asteroids you cannot 
#VOid> but beware of running out 
of Ofiergv - the energy field has 
only a limited strength and a 
short funge. 
Usef define graphics have been 



uMd in this prograrn for the 
asteroids, the energy screen, 
the spacecraft and the explo- 
sions. They are set during the m 
i^tial display p thus not causing an 
embarrassing pause during the 
game. 

Logic lines have been used 
within the program. The most 
well-known example of these 
are present m line BO. but you 
may like to STudy the less 
popular conditionai GOTO used 
in line 405. Also, the use of 
ATTR to detect the presence oi 
a white asteroid m the path of 



the yellow ^acecraf t should be 
noted: SCREEN $ (x,y| would 
not work with user defined 
graphics. 

Line 460. which goes to 
itself, is used to prevent a STOP 
message from spoiling the ap- 
pearance of the screen. Press 
the Break key to stop the vicious 
circle 

It shoukJ also be noted that 
the capita! letters within quotes 
in lines 62, 100 and 400 are 
user defined graphics and as 
such should be entered in 
Graphics rr^ode. 



The program is also equipp^ 
wrth a routine to give your scor< 
end the best score achieved. 
end there is also a best-ever 
score with the inrttats of the 
player who managed tobuiidup 
that scofe. To operate the best- 
ever score option, entef : 

LeTe= 

as a comrnand, and then SAVE 

using: 

GOTO 430 

The program, wherii LOA0«cf, 
will GOTO line 1 and exeCL/t& 
itself^ complete with variablei. 
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SPECTRUM GAME 



1 BORDER i. pnpCR 1: Cl_& ; IN 
K 7. PRZNT PIT 0,O> ri_fi*N l;"R&TC 
HOIDS ^hHEPD.'": pause 100 Pfljr>JT 

FLASH i3;''" Steer your spacecr^'" 
I through the swarm o/ aslcroi 

d&""PrBSS S for i_e»t or ft for 
Ri9ht."'**' Press © to activate yo 
wr era f I 'sEnergy Screen to dcstr 

vot<d' "But BE.Uf^RE - \i^^ £>crren 
has onL!^a short range and you hd 
v4 oniy 5 energy units Le/t"" " 
Vour craft wiLi disintegrate 
After S hits tw i ngs =1^ body sfij •* ' ^ 

¥^OKi LONG CRN r'OU SUPUIV^C?"; 
eO SUB QOOB : PRINT Pre 

iS 6 to i^tarf: PRU5E 0; LET b=Ck 

10 INK 0: CJ_S : LHT t =0 ; LET p 
=5 LET *. = 1S: LET tl^L; LET f =6 

50 POKE 23692 > 255: LET tsl+lIN 
KEYf = '8*' AND L <a9 J - ( INKEY* = "S" R 
Nr 1>©J IF INKEY« = "0'* THEN LET 

r=f-l: IF f>0 THEN PRINT RT 6,t, 
INK 6^'*POR*-; GO TO 64 

6^ IF INKEVS="0" THEN LET / =/ - 
1 IF f ; THEV^ PR I14T AT a ^ i , iHis 
5^ 'POP" 

64 IF PTTR fe,l+35=15 Ofl «TTR 
(e,ti=ir- THEN LET p =¥> - 1 

66 IF ATTP r8^l+l>=15 THEN LET 

67 IF p < I THGH GO TO ^fi^O 

10O PRINT fff 7^11,*' ■ , PT 2i,C' 

i."*"; PRINT PRINT RT 7,L; INK 

6>*"5'*^ INVERSE l;p, iNUERSE 0:"T 

'; LET t=t+l. LET 11 = 1 PRINT RT 

21,RND*31; INK 7;CHR$ (RND*11+1 
44) ^RT 2l,HND*3l; CliR* iRND*ll + 14 
4i GO Tu SS 

400 FOR n=l TO 3; PRINT RT 6^11 

■,PT 7.11. INK 2. ■■ M 'jRT G 

,11;'* "l PRUSE 2; PRINT RT ^^l 

1; INK 6; "OOU'". RT 7.L1,'"N 

e,li., -POR": PRUSE 2 NEXT 

n=6 TO ©: PRINT RT n^ti;' 

HE XT n 

-i^S CL& r IF bcl-i3 THEN 
• -13 

4Q3 INK 7: IF e<b THEN LET e=b: 

PRINT RT e>0^ ■■V'OU have beaten I 
he best ever score. Enter the 

HALL ^jfF FRHE" ' ' "Pr«5S Ih^ tWC J*. £ 

UefA of your initiats ". LET n 

> = "■ FOR n=l TO 2. PRLi^E 0: LET 
nt=n$ + lNKEY* + ", ■■; NEXT n, GL 5 
405 PRINT ;" Score=". t-13^ "Se 



N";RT 
n ; FOR 



LET b = 




^l Scores',, b' " Etest ever Scor 
e=-i; PRINT FLRSH 1, e; * by ";n»- 

'': FOR n=l TO 150: NEXT n: PR IN 

T FLrtSii ©^ " Press p to play as 
Jin"''" it t* s- av if ' " " 

f to finish": PRU5E ; (?0 
TO l5 RND INKEY*="p ■' ) + (4-30 RND I 
NKEY»="S'i ¥\4S« RWD IWKEY*="f"> 
4-3© SRME "ast«roid&" LINE 1 

JtS0 PRINT *--'*< Thanh you for 
Playing. '©ye " 

d^0 GO TO 460 

9i32^ RESTORE 9070; FOR » = 1 TO 21 

90-30 RERD P % 

9040 FOR n=0 TO 7 

9O50 RERD a; POKE U^zR pS+n,a 

9060 NEXT n; NEXT lb. RETURN 

90SS BORDER 1; PAPER 1; CLS : IN 

K 7: tjG TO 2 

&070 DRTfl "a" ,&2^33^£SS, 129, leS., 
65, 37 , 26 

90SO DRTR " b", lis, 146, 136, es, 13-3 

129^94.. 32 

909© DRTR ''c-'.^t^^.^*. 3B^36, 5ey0^ 

9100 DRTR "d" ,0^0^4.^,40,45^32,0, 

9110 DATA "e" ,0,24.40^4-0^ 16>0,0j 







i ■' > 11^ , i3i5 > 136 ^ &S J 40 , 



" 9 " . .. . . 56 > 44 , IS , ^ 
h" ,0,0, 30 J 16, 34 > 34. 23 



•'i" 



9 120 DRTR 

48 , O, 

9130 t>RTA 

9140 DRTR 

a .0 

9150 DRTR 

tES, 6-6, 60 

9160 DRTfl 

4..0 

9170 DRTR 

A9 , 65 > 1^€^ 

9160 DRTR *' t*" ^02,65,345,9,24 7, 13 

6 ,. 14 4 ,. 31& 

9190 ORTR ■'»" ,145^62.16,7^244^8^ 



,94.177, 1 30 . ^23 , 34- y 
"j" ,0,52.65,66,34-^ i7, 1 
■Ji "^95 , 144, 144, 116, 10, 



'4 , 137 
9,200 DRTR 

,='4 ,. 102 
9210 Z^RTR 

9220 DRTR 

9230 DRTR 
"^ 7 . 13 7 
924.0 "ORTR 
S . L-ii , ■£' 
9250 DRTR 
255,, 56 
92S0 l-ATjh 
'5. 255, 2 6 
92 7 O C^RTR 
76.144 



"n"^ 100.24. 198,0,222.0 
"O ■' * O ,4 + 34^ IS , 1 , 5S , 5e , 
■p" , 9,50,6e, 1, 1&.34.4 , 
" q", 0,5, 170,42,73,65, 1 
"C" , 1-44-, 76, 34- V 123, 72, ^ 
•'S "",0,3, 15, IS, 120,200. 
" t " , . 1 dJS ^ ^40 , <S4-d , 30 ^ 1 
■U*' ,0.32^66, 72, 126, 36, 



4ft txampif of thm gnpiiics tram thm 
program 



o 



^ «f^ 






S"! 






B 



^4. 



t> 






(^ 
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HILTON COMPUTER 
SERVICES LIMITED 

The renowned PERSONAL BANKING 

SYSTEM is now ;jvailabic for 

ZX8I ■ ZXSPECTRIM ■nRAGON32 

Maintain pcrmaricni rcaird?i ivnd fully dct^iikd 
^?atemcntsof your finsmccs mdydiing: 
* ALL cheque tXK^k trunbiiiciiunti and h^nk rt-LCtpt^ 
4e all staridirtg order pa v mental 

AUTOMATICALLY PROCFSSFD (monthly . 

qu arte rh\ si 11- monthly or annua tly ANl> for\et 

number of pay men til 
ffi addition the ability lo ?^^rch. kicaie. delete or a^rrect 
previous cm riL^j^- List bv cattgorv facility i^ included. 
Additional BANK RECONCILIATION module 
available. (Dragon version %oon) to auu>matiC4ll> 
match vour Bank Stat erne fit to \om PERSONAL 
BANKING SYSTEM account " 
Full instructions included and GUARANTEED after 
s^aks maintenance provided 
PBS ZX 8 1 £8.95 f I6K I ■ ZX SPEC TRIM i9M 
i4NK> ■ [>R \tiO\ £9.95 (.i:K I 
Rfcl I fur use w ith above > SS.W 

ORDE fl" ( StMCitV'ng tor w^ch mflchiTiBl^tjy POSTfrofn 

Hilton Computer Services Limited oeot f zk i 

14 Avalpn Rgao. Optnglon Keni BR63AX 

on 4t lh« POST OFF k5E tivng TRANSCA5H ACCOUNT 302 95S7 

* YOUR PBS IS NEVER OUT OF DATE * 



V & H COMPUTER SERVICES 

PRESENTS 

SPECTRUM SPECTACULAR 

1 50 Programs lor the Sinclair Spectrum) 

And what programsl New games' Old games' 
Business programs (hke mvoicmg ar^d sales ledger). 
wc3rd processor, machine code routines, graphics 

All in SPECTRUM SPECTACULAR the new book 

by Roaer Valentine 
SPECTACULAR VALUE AT £4.dS 

By the same author — 

WHAT CAN I DO WITH IK (ZX81) £4.95 

WHAT CAN I DO WITH 16K? (2X81) £4.95 

DRAGON EXTRAVAGANZA (Dragon 32) £4.95 

V & H COMPUTER SERVICES 

182c KINGSTON ROAD. 

STAINES, M1DDX. 

TEL: STAINES 58041 

Buiinesi u*#r« pleai« note: if KAVRDLL program i$ no^ 
'ar ZXS 1 . i>P L C : F i>^ ?*; K i ■ . BBC aiid KOtSlTRQN Plea S^& 
'3f detads Of serid £2 00 for cgmijf^hensive marju^i 



r 



I 



LE19.95 



KISSES' 



TheaffordabhFmH] 



MIT^ 



I FORTH: A 'ui- duiiie-udnidhiin ii? Jh^-i kiii^ l^^ tunning 

AitowsThe fuki totciur and sound facii»iie:s of rhe Spectrum | 
' to De used Futute MiCfod/tv^ en^ncamenia wtiH temacte 
av3i^a:ti5e 4SK Sp&cifuffi only 



CHESS 1.4; 10 Levels mf€ GrppNic screen display 



INVADERS: v^y fa$t m/c acl>on Include mysiery 

5hip .and incteasinQly diHicuW screens 16K ZX%\ onty 



IMAZEteAN; A fas! aciton m. c game \rm re 
produces trie spi-nt of the ongtE^ai Tne Speciryrr 
vefsp&n includes exceHeni graphics and sc.-n^ 
16K ZXil & 1i 4SK SpiJcrrium 



AOVf NTUnt 1: Basea on the ofrgifiitiwi 
Liy CtcrM^^ijr rhis ga*ne #as ttie siait S 11 
, AdventuTe craze Reviewed St nciaf-itlir' : 
Feafyfes Save G^me rDutirre as tlii fliilfie ■ 
liberally lahe months TO Mmplete TfiR ZX81 



^«1 



ABERSOFT 



19.95 



4J5 



7 MAES AFALLEN. BOW ST, C3VFED,SY24 5BA 
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SPECTRUM 



16/4fi 



ZX81 



16K 



AWARI 



ADVENTURE 



*The anckni African jsame csf ksgic It tafci^ 2 rmnuccs lo 
Icam the ruk^ bur far liTigcr lo maMcr ihi: tactics. 

* SetcCE the *Cf04it-herd* k'vd of play anil it*s an addictive 
game fi>T duldiien (S+) that t^crrises their mindi^-noi 
ihdr iascr tmgersi. 

* Select the '^X'itdl-tivlo^' Ic^cl and it's a thn^t tti> >x*iir 
saniiy- tt'i; haven't beaten it and we wnxis it! 



* Over 2iKJ pluiTfi^?, lo c?tplorc in lliis miachinc ^<:hIc game 
iisiiii; jUv.1n4.XHl dylu compTiT^siuii tithniqucs. 

* JNo midom cltsr^enis - j-uu \mI] noxl Shkilli LXinnmg and a 
sense of humtnij- as ytni cKpkife cavE^, forvst and c^du^, 

* E\';ide ruthless pun*ijcrs and tn-cTLitme u h^»it of ofetacks. 

* Multiple wTord ocxnm^u^ and ^ng^ klier abhrt^^iatkw^! 



£1000 IN PRIZES 



FANTASTIC VOYAGE 
(ZX81 16KONLY) 

rhis nal-tiioc graphioi sunuLiNun ^t iiiMile die htim^ 
bjdy V.3S, vvTitten bj :i Ictrurtr m mi^it^fny. Wsu aa^ injected 
into tht blood stream in yt?ur miniaTurc submarine. Nan- 
gaic the anerk^, veins and heart 10 the brain ^ where a blood 
ckst mus! be destroyed. Fcatun.'s a real \'aiNajIar map. Yuu 
wlU be att:ida\l by lymphoejic^ whidi mubt be dt-^utjyed 
uMng arcade gome c\pc graphics, Evciything y<iu do uses 
up paxiiXLs ener^^ Three ditfplay foimats-a lateral and 
I'fimiai hodv Stan plus bkxxl vessel n;ifne, a cbsc-up scan 
.md a ]4iscT-s.»^T tor fightinss UmphiK^tt^s 



** Buy h^ih Awari and AdvcntujX" md cnier 

the 'Foiliade Qiillenge' annpcbtikin. 

Details i^ith cawietic or ^tid SAE, 

ALL GAMES £5-95 EAC3fi, 2 FOR &SS, 
1 I OR £13.95 {ANT MIX) IKCXLSI\^ 

FOILKADE LTD 

DEPT ZX1 

66 LITTLEDEAN. YATE 

BRtSTOL BS17 4UQ 



C«C«S» MANAGEMENT GAMES 




16K ZX81 

Spectrum 



DALLAS 



AIRLINE 



AUTOCHEF 

><>tj iTki.. . . . ■';« -nllalxjfi frtJO toy AfjM B* 
tTia^cNf to t%^%}qn It ^gv are n«^ 4y£ces*fi*^ Tpiefe 



^m^iktL* 'Arhi5ih«# 1p tKJt erf cHft'Twf mf^ rN- 



PRINT SHOP 



# 



iljquiM^rl ". . .t« ' fill I.V7 1 4 ' IMl rir^nt>f!P irto ^|i^> ol 



f^ARMER I', ji . ^-..'.iEri'MT t^ Punrjt^ u tAt^: Jvhcie t^f-m [>e€i9>04i-i'd^e 




/ 

/ 



(MAIL OnDERj /Xd! ffiK ^ SP^FCTHuM UiK Fn rut 1 ^t^rim-f ^ i;^,' Kjf :f rT=>rpOfor J. A fWlTTnT 

|(MA1L ORDFRI Pifi^^^r* f^^^\f^ co^npuler type and send cheque to - 
TO ORD€fl DEPS X., CASES COMPUTED SIMULATiOWS, 14LANGT0M WAY. LONDOMSE3 7TL, 



RETAIL STOCKISTS 



BATM 

BOuflhEE MOUTH 

□AVENTHV 
iPfWkCH 



•«fUW 



^1 



ILt^l:A.«iV MrLn.V L!iT 



LtlCESfER 
MJIhiCHESTiR 

NEweuRt 

tiEWeiTHAM 



>l 
A 



P.j|fji.ji iL:-i5r itiiiin Si ILliiJ 
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ZX81 UTILITY 



user character 




Print upper and lower case 
characters with your ZX81 with 
this clever program written by 
David Mold of Cheshunt. 




i 



Similar in nature to th« uMr 
definable grap^hics pfogram by 
Chfis Callender wh^ch appeared 
in the August/Sepiember iSsue 
of ZX Compulirig. thi$ program 
is father more tleKitile in that rr 
will store a cHaractef s«i of up to 
99 ctiaracters and enable them 
to h^ LPfilNTed simply by enter- 
ing ^ string (X$h 

Once you have enier^ the 
[>rograrT^. you will be greeted 



with the prompt; 

NOW ENTER THE CODES FOR 
THE SPECTRUM CHARACTER 
SET 

Simply type in the codes given 
for [he lower case characters 
(like on ihfi^ Spectrum), and 
these will be placed in the 
array P U. 

You Will now be given the 



pf Oi f ipt I 

ENTER TEXT TO BE LPR1NTED 
USING NEW CHARACTER SET 

At this stage, you s^mj^y enter 
what you would like to be 
printed in upper and lower case. 
Any letters yOu enter 35 nor- 
fnal video will be prinied ^n lower 
case. Any letiefs entered as in- 
verse video will be printed as up- 



per case. Numbers entered as in 
verse video will actually be 
printed as normal video 
numbers, whereas if any 
numbers are entered as nofrr.si 
videOi they will be pnnted asth« 
extra characters which havt 
been defined for them. 

Extra,extra 

If y04j have entered your ovim 
cheracterSp having answered 
"V to the prompts 

DO YOU WANT TO ENTER 
YOUR OWN USER'DEFINED 
CHARACTERSMYORNI 

then they can be obtained fyf 
typing in the graphics cor- 
responding to the Sinclair cod^ 
1 to 10 !ior derails check out 
Appendix A of the Sinclair ZXB1 
manual )- For e«mple, CHRS 1 
corresponds to the first u$er 
definable graphic. 

Character deffnifion shouU 
only be attempted if you ynder- 
stand the way that a character ^ 
made up from binary numters 
{eight for each character K These 
numbers must then be trahi- 
lated into decimal to be typed in- 
to the program. The extJ^ 
graphics characters, along witft | 
the number thai has lo be 
entered to produce them is 
shown in Fig. 1 . 

Line by line 

Before typing in or re^LDADing 
this program from tape, rt ss irrv 
portant that you enter the 

folio w i ng t w o lines (each f ol lovv- 
ed by Newline) as direct com- 
mands: 

POKe 16389.124 
NEW 

in order to reserve space above 
RAMtop for the LPRINT romime 
which is copied out ffom th* 
ROM inUnes 10 to 50. 

Here follows a bfief breiik- 
down of the structure of 1 he pro- 
gram. 

Lines 100 to 1 70 copy from the 
ROM into the array S, all itw 
codes for Sinclair's chafacltrSi 
from *0' to 'Z' {normal video). 
Lines 200 to 2 70 copy from the 
ROM into the array U, all the ex- 
tra Sinclair symbols, such as ' ". 
'i\ etc. These will then be ob- 
tainable directly when the p^ 
gtam 1$ m use. 

Lines 300 to 370o«owiheuKf 
to enter the codes for the \<^w&t 
case characters into the array U. 
(These codes are shown in Ftg. 
1 1, Every other line of this prin- 
tout has the codes 10 be entered, 
separated by '■' to fepreseni 
New tine, and above each sei of. 
codes IS ihe number ihal shggW 
appear at the top of the screeri 



9e 



ZX COMPUTM^G APRIL'MAY tSil 



i 



ZX81 UTILITY 



k- 

D- 
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It- 

# 

ir 
J. 
) 

y 

i. 
tt 

»f 
d 

n 



«hen th«se codes are to be 
eniered lBr»d fepresent the 
codes' posiltons in the array KM, 
Lines 400 to 480 allow you to 
dffme youi own graphics 
characters, and entef them in 
decimal form. 

Lines 500 to 700 aUow you to 
ei^ier whdif}vi;M yuu wisfi TO be 
printed usin^ the new character 
$«t, and then looks up the codeB 
lor these characters m the ap- 
propriate arrays- mapping them 
►pito the array A, for LPRWTtng 
usmg the subroutine from 
Sinclair's primer manual (lines 



99^0 to 9999) When all iKear- 
rays have been entered, lines 
1 00 to 5C€ can be deleted, Line 
1 should then be changed to 
read l SAVE ■'Characters". 
Connect up your cassette, start 
it recording, then enter GOTO \ 
as a direct command . Do notusv 
flUNot the arrays will be wiped. 
Make sure that all piM state- 
ments have been erased. The 
program, when LOAOed, will 
begin sTraighl away, which 
avoiels the danger of the user 
typing RUN instead of GOTO to 
begin. 



SB 

S55 / /'0 /e ^a .'■& yQ ,'0 / 

39 

/ 1 6 /^ 16 / IS /^ 1& ,'C' a & .yB.y 

30 

5B / 66 rj 53 -' 1*5 y 16S ■• 1 Sa .■ 64^ .-' 63 -■' 

31 

3S 

16 y 56 / SS ..* 1 4-6 .V IS y 1 6 .-■ i e ,.* J JC^.-' 

?3 

« .' 9s y iee» ,-■ 3 y 1 e -•■ 3& ..-T©..- ^..• 

34 

a.-'^S / 72 .'SC' 7& -•■:?« -*'5*. •'£».*• 

35 

36 

/ 126 /'So ..*3e*y36 .'* 3i&," 3t> .■•£»,» 

37 

to^Be y 1S3 y 1 &i .'J ^i .•■<dff:^./i?f*. ■■jTjft ■■ 

3S 

59 
40 

42 

e^0 y 60x65 >'J^*.''&<-..*&£'..'»./ 

43 

44 

0/0/60^66 /-ft© xftss ^a .-eo ,.' 

45 

e/64y6d,'120. &S,'6B,-eE,-e,y 

46 

B / 16 y .'^ 6 ,' 16 / 16 /-SS >«S / 

47 

9/'4^ey i2.'4, /Aj'ee.'Sex 

46 

a /35 /4>0 /<L€ /4.6 d* 4.e ysG .> e .' 

49 

59 

9/9 / ICi^ yB4. yGi^ y€iik yG^ A^y 

51 

ft/e / 120 -'6© .'e© /6e ,* 6fi .- e .- 

a /»^ 56 / 66 ,-66 ^66 -* 56 .' & / 

53 

O/0/12O ^*63y66 V 12©--'64...'JcV.#...« 

54 

55 

t/C*^P9 •'32 ''2';P..'3.S'..'r^.''P,'' 

56 

e/c/60.-'6* -^se/^^'ia*/*? -^ 

57 

ft /32 .* 112 ,*3S y 32 V 32 ..'24-, .*f4. .* 

S8 

8/'e/6S/6ey&3y6ayS6/Oy 

$9 

e /e ^6e ^ &3y 4 ^.'' 4- A '' J cv. .'^ ** 

60 



^^0 
O/0 

0,-0 



/S4. .-S^yS^va-^y-i* '-tf ySl 

.'66 '6c, "66. 62, i5. 6t?,-'63 
'124 'syiSySfc. iS-i.- C-. 
rfm cotlts for th6 toww cmtt dhaiwMv* -fob* *ntSrmdJnfo M« 
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10 FOR I=e TO 112 

20 POKE 3 IT*-). * I .. PEEK iSlftl *-J.* 



63 

aei 



e 



NEXT I 
POKE SIBOO 
POKE 3ie5T 

Let xsTiia-i 

^nft =^ - * "^ '^ 
FOR P=i TO 

LET SIN.,PJ=PEEK tXi^^f 
NEXT P 
LET X=>!+e 
NEXT K 
DIM U 163.61 
LET X = 7-7fe-7 
FOR N=ll TO ST 
FOR P=l TO © 
LET UlN.Pi=PEEK <X4P1 
NEXT P 
LET X-K^G 
NEXT N 
GOTO 500 

PRINT PTT 0.0;'*^NOU EMTCR XH 
CODE5 FOR THE SPECTRUli CMRR 

PCTER SET" 

310 FOR N=2& TO 63 
PRINT RT 3.0; N 
FOR P=l TO B 
PRINT filT 4 .0;P 
INPUT UtN^F* 
NEXT P 
NEXT N 
Cl-S 
PRINT ">I>0 YOU URNT TO 



30 

4.0 

S0 

ISO 

110 

i^e- 

13© 
140 
150 
160 
17© 
200 
205 
SIO 
220 
230 
240 
250 
860 
270 
300 



3S0 
330 
340 
350 
360 
370 
400 

R YOUR OUN USER 

EP7 tY DP N"J " 
4 20 XNP wT R £ 

IF Fi» = *'rt" THEN 
F3R li = l TO 10 
PPINT <=iT S,.Q.;N 
FOP P = l TO 5^ 
PRIi^rr (hTT 4,©.?' 



4PS 
450 

45a 

460 

470 
460 
500 
505 
51Q 
IKTED 

sao 
iii 

536 
54© 
550 
600 
56C? 
S70 
560 

sgo 

60O 

610 

Y) 

6B0 

700 

99S1 

9393 
QQg4 
99Q5 

999/ 
9993 
9999 



&&TD FPP 



P 



irJPLf 

^JE vT 

NEXT 
CLS 
SLOU 
PRINT 
'JS XNG 



U iti.Pi 



r 



■EWTEP. TE:vT TO BE LPft 
NEU CMRRfiCTEP 5«T : " 



iJiPLrr 

Fur 'v = i ttf\LE,^r -V.f 
IF .<*iX, = ■ * THEN 
IF UOUt X5lX)^127 

TO 6 

Y> =U<CO&E 



Gcrro 

7HtN 



Toe 

GOTO 



FOR Y=l 
LET R f X 
NEXT Y 
GOTO TOO 
F C R ^" - 1 
LET R iX 



TD S 

V J =S tCODE 



xs^>:* ..V* 



yil\j<i -155 



ne;vt ^' 

NE ''T X 

FOR U-1 TO 3£ 

PUKE 33255 'M'vl^&ff- to -I'f .fftU.K? 

NEXT K 

NEXT J 

FOR H=0 TO 31 

POKE 1644 4 <-H,H 

NEXT f^ 

LET HPP.INTsUSR 31T44 

GOTO 5QG 
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HOME SECURrTY UNIT 

Every 90 seconds a home Is broken into 

NOW USE YOUR ZX81 
AS A BURGLAR ALARM 



• Everything you need:— Includes 
sensors, pressure pads, program, 
home security board, and full 
instructions. 

• Simple and easy to install. Fully 
assembled. 

• No television needed to run. 

• Fully expandable. 

• Less than the cost of a conven- 
tional non-computerised system. 



HOME SECURITY UNIT 



£49.95 plus VAT plus £2.00 p&p 



FOR FURTHER DETAILS WRITE TO: 

LOVEDAY COMPUTERS 
LTD 

Tremadart Close, Duloe, 

Liskeard, Cornwall. 
or Telephone: 05036 3170 

or send ctieque/ money order for 

£59.44 

for your Security Unit 



as^ 



IN YORKSHIRE 



COME ON IN! TRY OUR SELECTION 

OF COMPUTERS ■ CURRENTLY ZXS1, 

SPECTRUM AND VIC 20 ; BROWSE 

THROUGH OUR WIDE RANGE OF 

SOFTWARE FROM ALL THE MAJOR 

PUBLISHERS; PICK UP YOUR RAM 

PACKS AND PRINTERS HERE 

MAGAZINES, BOOKS, ■ WHATEVER 
YOU WANT FOR YOUR COMPUTER 
CALL IN AND LOOK AROUfyJD. WE 
LOOK FORWARD TO SEEING YOU, 

REMEMBER. YOU'RE BETTER OFF 
AT A PROPER COMPUTE RSHOP 

flexiwords 
computershop 

18 Otley Road, Leeds L S6 2AD 
Telephone Leeds (0532) 758474 

PERSONAL COMPUTERS FOR 
BUSINESS AND HOME 




Serious Application Software for your 
16K ZX-81/SPECTRUM 16K or48K 

I plea St? s-penly i 

MATHS 

.: ......... L .: ;.. pi nirscri «ge •-'. all #4theicoptlonaH<£LPf^i1iSy rk8 

i-^-t^VSTup ui©ianiSi£insi mA j^pfnanal enfry ^ u-n^s Itict^ \^\h CMO 

SALES LEDGEFt 

rtCuULii I:f £10.00 

PURCHASE LEDGER 
INDEX/RETRIEVAL SYSTEM 

. 1 « . i.j. : u-.. ii ■ V ■ ■ ■■ - i; .1 1 . i i i r , «. V ^ ^*^d or liari o1 ^^^ d £4.50 

BRIDGE 

t-uii •iturini^ i!ivs\*\ d'ssiftys »nd prrnli Ml KorebMfd. totals Mi 5natM4 
iii-f .VI Kn--i" r'.T.i-.-r t«.50 

MORTGAGE 

Now kyty "A'l'i a I TV' ir«i,"" 

RETAIL ACCOUNTING 



" ^'•^lt Y"^N \m4 ITWKISf £5M 



\\ilh Jfifll^S:*:' . 



E1O04 



SHARE PORTFOLIO 
INCOME TAX 

last cadi- c,):i;u!. alii 'M^w>p Jirt<l r ■ ■ 

_ „ c A C "^^ / 45 New af oad Si London EC2M 1 OY 
iLA OAo [SAE fof more rfetads) 
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SAVE £4.25 by receiving 

FREE magazine binder 
when you 
subscribe to 






@®Ea[?D[ME]® 



Its true, by subscribing to zx 
computing you will not only receive 
your personal copy direct to your door 
for a whole year but also have a 
superb A.S.R magazine binder in 
which to keep your copies and \J% 

FREE! 

All vou have to do to receive your FREE 
binder is booit a new subscription or 
renew an existing subscription to 
zx computing before 30th April 1993. 
What could be simpler? Normally 
priced at £4.25. these attractive 
binders will hold approximately 12 
issues of zx Computing. 
Not for you any longer the chore of 
having to traci< down dogeared copies 
of your favourite magazine, Instead 
you wil( merely go to your bookshelf 
and they will be waiting for you in 
pristine condition. 
Don t miss out on this outstanding 
offer — subscribe today and receive 
your Fi?EE binder within 14 days of 
your order being received. 



1 



Cut out and SEND TO : 




513- LONDON ROAD, 

THORNTON HEATH. 

SURREY. CR4 6AH 

ENGLAND. 

Please sejid my free Dlniier and 

commence mv personal sutKCf Iption 

with rhe Issue 



SUBSCRIPTIOII 
RATES 

'Ticl , At 



£t2 10fOr&Jssu«$ 

OK 

t13 60 fdr tissues 

overseas surface 

E2d40for||^Utn 

AW Mall 



i = __ __. 

zxcoMpyriftiGAPftiLiMAy i^aa 



SPECIAL OFFER 

Qh^qu^ Pattoi Ord^r fjilprno Dona/ Money 

Older hr I 

(mod^ pay^bk to ASP Ltd/ 

OM 

ChbMt my Ac€^$$ Boiclaycaid' 

/*tJe/fri* a* necessary f 

.-..-« n I [ I I 1 1 i i I r I I 

P/poi? 4;** BLOCK CAPiTALS and mc/iid^ poif c^f^f 



Nam* iMii Mw Hm} 



hll + El^hi-A-i 



■ « ■ H- « 1 I- » 



A 



i I ■■ « I * -k I 



SlgDrfllur* 



r ■ ■ ■> ■ f ■" ■ 
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from 



J.K. GREYE SOFTWARE LTD 



PLEASE NOTE 

As from March 31 st the ZX81 Games 

currently available from this company 

will be marketed solely by two 

separate companies as follows; 



Gamestape 1 
Gamestape 2 



10 Games for Ik 
Starfighter Artist 
Pyramid 
Gamestape 3 — Catacombs 



from J.K. GREYE ENTERPRISES 

16 PARK STREET 

BATH 



Gamestape 4 
Gamestape 5 
Gamestape 6 



3D Monster Maze 
3D Defender 
Full screen break- 
out for IK 



from NEW GENERATION 

SOFTWARE 

16 BRENDON CLOSE 

OLDLAND COMMON 

BRISTOL 



Any enquiries concerning 

the above gannes should be 

made to the respective 

companies. 



r 






THE SOFTWARE BANK 

NOW IS YOUR CHANCE 
TO TRY OUT PROGflAMS BEFORE YOU BUY 

Join us and get immediate access to a wealth of 
software by exchanging tapes on a temporary or 
permanent basis' with our members. 

FAST RELIABLE SERVICE 
ALL TAPES CHECKED BEFORE DESPATCH 

COMPUTERS REPRESENTED: 

ZX81 SPECTRUM BBC VIC20 

DRAGON 32 

(ENQUIRIES WELCOME FOR OTHER COMPUTERS) 

Only 50p per tape exchange plus p&p. Sand £5 
Annual MembersNp Fee on full money-back 
appro va] and we will supply you with our information 
Sheet and order form. Please send SAE for details. 



Oflice: 

The Software Bank 
35 Alexandra Road 
Stoneygaie 
Leicester 
LE2 2BB 




rntrot^tcoucoc 

NKH( >s/7// rtf COMPUTER SERVICES LTD 
72 fii)hUiUiY HOAD LOnDOtini02LA 
rELEmOME 0h8H5 94 1 1 



E^OLUTKON c48K Speclfumi 

Can you Truce !he course ol evolyt^son? 

Slati wittt priiTiaevjik ^OUEJ & #rtd fc*p with man^ 

Sijrviv^ file odd major dtsa^lSF^ 
StiOLtrd t>B easy Mm ^11 ^t s ^ee^i don^ bel^rv' 

01* NIC A LC 14 @K Specify ml 
Th# best sprends^i'er jnaly&ia program you catt buv tct ItiA 
Sp^clFum \Ji^^s inqriLde hn^ncmi planfuing. homn budgets «lc 

Fytl:^ ^fompled mput 
ExtantJve r9P«at laciiihAS 
Contfir'Onal expressions ^nd Rf^D 
Tolalfing and suD^lolairrng 
ComprahensJvQ ipanLiiLl 

£§95 

ZK SIDEPRINTiFof Spfrctfum of Zxetl 
Profit Sideways on tNe ZX-Pfinter to flive proper Sa/i32 

i-.^^c^ chaTaclflP prunl \m^% 

Ea$y ta add to eii^t'Tig programs 

RoMlm«s lo lake pcinl iin^s direct iF^m screen 

Low«r cftse fellers ewe^ on a ZXfi V 

^Stale ^flfsipn req'dt C4.95 

CRiVASSE i HOTFOOT l IfK Specfruml 
2 original gam#$ 'fom Microsphere 
Can you make ^t across she rce-cap lA^hikt chases op4n and 
clo9« all around'' 

Hdip I he rabbil gel to Hio^ds full ol cartols ■ bul reFriftrr^ber IN# 
plump^gf the rabbit, the ^reai^r me diinger 

EKC«lien| value C4 9S 
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£26.85 

mCLUSTVE VAT 



Why pay more when you can vise 
your Sinciaiz^to tie into a 
mainframe and/or networks with 
the COBRA RS 232 
COMMUNICATION INTERFACE. 



SOFTWARE AVAILABLE 
AT 



COMPLETE KIT 
INCLUDING MANUAL 



£4.50 
£30.00 




m »'m » J " i L ^ » 



» m ^m 



I r-ji jTiTii [iTin grnnygi caaziM 



Suitable for use with Sinclair ZX81 or Spectrum 
(Specify when ordering) 

COBRA Technology Ltd., 378 Caledonian Rd., Islington, LondonNllDR 

Manulactuirers of Quality Micro Technology Peripherals 



SPECTRUM EDUCATION 



zx-CESiL 2 - part one 



► 



John Miller has taken a quick 

break from his A-levels to 

prepare us a splendid 

implementation of the 

educational computer language 

for your zx Spectrum. 




Those people studying for 'Q' 
level or CSE' Computer Studies 
at schoaL more than Sikely have 
to learn the language CESIL 
{Compulef Education in Schools 
Interactive Language) which 
supports 14 program 
statements as standard and a 
handful of commands. The 
language I chos6 to implement 
CESIL in was ZX Spectrum 
BASIC - with 48K RAM. (The 
use of a ZX Printer is optionalj 
Type in the program 
icsrefi/f/yf) and then enter the 
command: 

RUN 1 

Two pages of introduction will 
be display ed, then you will see 
the prompt; 



Which mode (1 or 2)? 

In reply, enter 1 or 2. 

Mode 1 m^ans output to 
screen only and mode 2 means 
output to both screen and 
pnnter. The Spectrum's screen 
BORDER state depends upon 
the current mode: 

Green for Mode 1 
Yeltow for Mode 2 

When the message 'C?' b out* 
put, you are required to enter a 
CESIL command: 

COMMAND NOTES 

beg E Miec ut e The C ESI i 

program, 
cha Change a CESlL line. 

del Deieie a CESIL I me. 



U« Lis I iriB CESIL pro- 

giam. 
r>ew Re-initJSTe program - 

i^me as stopping ihe 

pfogram and erne ring 

BUN 1. 
lef S Top t he mte rpr«tt r 

— terminate. 
«■ Start CI SIL entry 

When ysirtg 'cha' or 'deT. the 
firs! parameter is the line to be 
edited <del followed by Enter 
followed by 5 followed by 
Enter, wili delete the fifth line). 
When '?' is outpul, you Bte 
requkred to enter a CESIL line. 
Labelled lines are II to 199 and 
store locations are designated 
a1 to a99 I positive constants 
do not require ' + 'K Please note 
that 1' means laber. 



Types of argunient 

a - The argument required is: 
|i| Space> any whole 
number tselween 
- 3276Band + 3276B. 
or lii) Spacer a ; any integer 

between 1 and 99^ 
eg Ml Soa - 2 
(II ) add a 5 

b - The argument required is: 
Space. 'I . any integer 1 
to 99. 

eg iizllO 

c - The argument required is; 
Space, quote, eny alpha- 
numeric testt of tengih 1 
to 22. close quote. 
egprJ 'Helb there!" 
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INSTRUCTION PURPOSE 


ARGUMENT TYPE 


add 


Addition 


a 


div 


Division 


a 1 


hil 


Halt execul^Dn 


n ' 


m 


Input from data 


11 


fm 


Jump if negatii/e 


n 


fH 


Jump if zero 


b 


jum 


Jump 


b 1 


km 


mput from k&yboatd 


n 1 




Start new line 


fi 


. ! 


Load a number 


« 


mul 


MuKliplicat4on 


i 


oyt 


Ofcilput 


n 


pn 


Print 


c 


sto 


Store 


d 


^u-b 


Subtraction 


« ' 




Com men! s 


a 



d - The argument required is: 
Space, a, any number 1 
to 93 {integer). 
??g slo a86 

fl - Th-e argumefit required is: 

Any afpha numeric teRt 
of length 1 to 23. 
eg ; This is a comment 

n - No sfgument required. 

All instry c tions a re sta nda id , ex - 
oept 'km', which is the same as 
BASIC'S INPUT number. The m 
litructic^ in' 1$ the same as 
BASIC'S READ. All arithmetic is 
calculated soleky using the ac- 
Ciimulator. 

In order to en it friwn CESIL 2 
e'^^ry.emef: 



As 3 linei you will tf^n be asked 
to enter the date stfing in the 

foffn: 

olpn2, n3, . nx. # 

r*l -rtem 1 

n2=^item 2 , . 

Its ^ last Item 

•g. 1. 2. 3, 5.7, 9, * 

(Nott The comm^ be f ore the * i 

FoT no datar ju&t enter an 
iiiefisk. \A\so. only the first 20 
rtems will be accepted.} 

To change the data for 
mother RUN of the same pro- 



PROMPT 


ENTER 


C^ 


« 


J 


% 


Data^ 


data string 



AJso, i1 a her entering and eic^ 
Bcuting a CESIL program, entry 
mode is again initiated and the 
km wiil be added to the end of 
the previQu^ lines. The number 
o^pfogram lines available is 100 
nhad'^ my limn not th^ Spec- 
tnim'sf. 
To change the maximum 
.mber of line&p make tiie 

a COMPUTING APRIL MAY 1 983 



following changes to the BASIC 
program fx- the number m 
stead of 1 00 — maximum value 
= 255K 

20. . .: DIM p$ (S.2S1: 

" * 1 380 FOR X = t TO i? 
20 30F0Ri-VALiS + 

1 TOi 
3710 If lastln<(K + 1t 
THEN GO TO 
3750 
4180 FORc-1 TOs 
During CES)L2 execution or 
CESIL2 lifting Uifi), command 



mode may be achieved by preas- 
ing the space key - as long as it 

IS unshifted* 

Labelled lines 

(iHabeis - n toS9 

The format it I. n^ Space, Space^ 

instruction -^ argument, 

eg 1 1 tin 

A^so. arguments should be 
preceded by a smgle space, m 
turn preceded by the instruc- 
tbn. 

To SAVE theZX CESIL 2 pro- 
gram, type in the following: 

SAVE '*cesir ' LINE 4450 

The program, with all variables* 
usee approicimatelY T8K. With 
the acreen. primer buffer, etc, 
this expands to 25. 9K 

Errors 

ZX CESiL2 generates error 
mess^ages for various user er 
rors. The possible error ^reptxrt 
messages are: 

(j( Data all used. 

(ii} List complete. 

(if^) Illegal label error. 

(ivi Instruction does not eM- 

isi. 
(v) Command a$ statement 

error. 



rvil Illegal use of argument 

error. 
Ivtil Space misstr>g error. 
Ivifi) Label missing error. 
(Ix) IHegahoperand. 
M Number out of range 

error. 
\Ki} LofiMion mrssiJig. 
txii} Invalid location 
[x iii \ Missing quote e rr or. 
(xiiv) Invalid text error. 
(Mv) What? 
U VI t Statement as command 

error. 
ixm\ No more program room, 
(xviiil Data invalid. 
IxiK) First 20 Items of data 

only accepted, 
(xx 1^ No hal inst rue t ion . 
fxxi) Last line reached or ha) 

executed . 
ixxiil Called labet does not 

exist 
txxiiil Arithmetic overflow, 



Part two,„ 

Due to Ihe Length of this listing, it 
Mas decided to run the article 
over two issues. The second 
part o* this feature will contain 
the remainder of the listingp as 
well as some screen dumps of 
the program in action. Qur 
apologies for the < neon venience 
and our hope that you Imd it 
worth the wait . 




/ 
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X& R£H unset up variabit^ fitc- 

DIH d»t20,23. DIM j>{3a) DIM k 

.1 . DXM C (£0> . DJM I liSei 

Se DHTfi "add'" ,110B, *'b*3-*^a, "Ch 

" lews,, "in ■■, aoB3^ "Jin" -1300.. "ji 



/, 



\jUJ 



130S^ 'Jtin 



J.004-. 



i" 1301 

in-^'^ioes, ■* tis". &, **i03" ,110^^ 'AuL 
•'^1103., "new. 7, "out "^itoas, '-pri*'^ 
14-0O,. "s to" ^ 1500 , ■■sub" , ia«* 

*0 FOR C=l TO 20 

^O READ C » f C J , C ( C .^ 

&e NEXT C 

70 LET b» = ''. LET XPD£ =0 

7S POR C =i TO S&i RERD LtCJ, N 
eXT c 

30 FOR C~X TO «J9; UJO^ IS (O^CH 

90 L.ET acC=0 

100 LET mode=sl 

110 PRTfl 730 ,4-150 ,2 lee. 1980 , 76© 
^eiO - 030^ 1^40 . 1&O0 . IB&et . ^3& . Ci70 . 
^2^?' 1010, 1050, 10&U. laiO^ il&0^ife 
•t-0 . 1310 

A 20 LET WS="" 

130 LET cn=0 

1-10 LET C I j.i-r£ =0 

ISO LET dp =0 

160 LET y»=*"' 

170 LET r»-CHR$ 13 

175 REM Line nuiftbe/s for ^.ybs- 

isa LET labe I /n=*37c« 

190 LET lex tp r i n I =&330 

£00 LET cnode:=34(^0 

£10 LET incbeoi -3220 

E20 LET r e I Chnc* =307© 

230 LET O V £ r / I c w - 3 a &fl* 

540 LET next T- 4 3 00 

eso LET bread. ^330^3 

SS'Hi LET £ yn Che cK -££&«* 

d70 LET ferror 1=30^^0 

eee let inpu 1=34-10 

;^90 LET XX ^0 

£9& REM Flags 

300 LET Vd L i d ;£0 
310 LET t-aLl=0 
320 LET ldb=0 

■jiB'S HEM &2nArai variablas 

330 LET 2 =0 

340 LET n^td 

350 LET c =ei 

3&0 LET X =0 

370 LET i » = "■' 

3©0 LET n5 = *"- 

390 LET I as t in =1 

4-00 LET item -C> 

4-10 LET L 1 tm =0 

4.^0 LET t»^'"" 

430 LET t>-& 

44-0 REM t»uEnd initialisation 

4-50 BORDER 2: INK O: PRPER ?; C 
L& 

4.&» PRINT INK 2;*' 2X- 
"; INK 0; "CESJL"; INK 1 ; "2" 

4.70 PRINT " ^^^^^^m^ 

4-S0 PRINT 'This pro^raii allows 
the US&r to" 

4-90 PRINT '"speaK to the compuX. 
er in '; ink a; "CESIL"; INK 0;", 

500 PRINT '"The version O/ CE51 
L used IS" 

510 PRINT ' INK 2: "ZX-'-; INK O ; 
"C-eS'JL".; INK 1; "2,4'*^ INK 0;" fc* 
is unique to the" 

520 PRINT '"Sinclair ZX Spectru 
m vi th 16K" 

S30 PRINT "BASIC in ROM and 4© 
K RRH." 

540 PRINT RT 31^,10; FLR&H 1; IN 
K i;"Pr««s any key" 

560 IF INKEY* = '" THEN GO TO 550 



560 CLS : PRINT 
uppo rted are:*' 

B70 PRINT ■' beg^cha 
j.tcr , f-istart" 

S80 PRINT "program entry 



'ThB C0B>ands s 
^aei , i > s ^ net* 



to BRSIC) 
The stateven 



IS 



> n 



t. 



add ., di V ^ha L 



coi»i»ent mar 
"&ee text ro 
all these i, 

"R It nuiibe i-i 
3S767 and 



r exp lap 
rules * 



are i 
+3376T 



return* vou 
S90 PRINT 

Dried arfe: " 

&00 PRX^rr 
Ji j: . JUM^ kin 

610 PRINT 

biiW PHlNf t 

630 K-RINT ' " 
a t i on o f 
o be o be wed , " 

640 PRIFjT 
fibers be t ween 
inciLislvel ,*' 

(>50 PRINT '"Store loca 

al to a99 s, Labels are 
9. " 

as© PRINT 

be stored-" 

670 PRINT RT 
K 1; "Press any 

&60 IF INKEV^=* 

©90 CL3 

700 PRINT "ueicotHe to ZX-".; 

0^"CE&iL"; INK !;"£?"; INK 0; 
a. Hi I ler " 

710 GO TO cniDde 

715 REM Lines 720-&aS0 
1 mp I enen t a t i on 

REM li»<add 

GO 5US f^ \ Ct.i^o 

LET &cc=acc+2 

GO TO over f iou 

REM tmdiv 

GO sue felchno 



ter ' 
supp 



n I 



ions are 
tl to 19 

10O CESIL Lines n9<j 

FLRSM 1^ IN 

GO TO BQQ 

INK 



1. 10. 

liey" 
*• THEN 



720 
730 
74£t 

75Ct 
760 
770 
7eC5 
7©0 

ri20 
t^3& 
tl40 

i£iii>0 
#70 

&3e* 
E d« 

d90 
36 

Si0 

'T30 

930 
9!iiJ 

gi7i3i 
1^00 

J010 

lCi;:j0 
iO4 
1 CtStS 
iCr.0 

ti:i7^ 

110 

120 
130 
140 
IS0 
155 



are 
S/Rs 



the 



IF NOT Z THEN GO TO 3190 



LET acc =IJ4T 
GO TO next. 
REM mthal 
GO TO 4340 

R(FM nnin 

IP dp < i lejfr +1 

LtT w*-' Da ta 

GO ^LiB lex ip r i 

GO TO ctnode, 

LET z sCODIi d ft t dp > 1 -^ *&56+C0C> 

ir 2 >32 7e 



( 3 C C ^Z > 



THEN GO 1 



A I 
n 



U^4££} 



O 6&cr 



THEN LtT 2 



=2 -6ES 



+ 
t 



LET acc-r 
LET dp -dp 

GO TO n e X 
REM Mil Kin 

GO 6UB inpu 
LET acC=URL 
GO TO nfc>it 
REM tiU I 1 n 

LET wa^r* 

GO SUB tex 

GO TO next 

REM uttioa 

GO SUB fetchiio 

LET acc=z 

GO TO nex t 

REM nttimu I 

GO SUE: fe 

LET a c c - a 



»« 



tp r i n t 



1 
1 

I 
I 
1 
1 



GO 

REM 

RUN 

REM 

LET 

GO 

GO 

rvieM 

REM 



o ove 

ttDnev 
ItJ 
Ititou t 

sub te 
TO ne5< 



chno 

c *r 



+srR* ace 
t p r i ft I 



1160 
1170 

X 1P0 



a tsp r i 
Find t 
ou tpu t 



ex t 
i t . 

I C t i n t: 



isolate and 



LET 

FOR c =1 TO 23 

IF ii'»tc:i=r$ THfri 



3 TO ) 
LET #*-w»t 



^o6 



IK COMWJtING fKfmi MA^ ISSJ 



m^ 



I 



SPECTRUM EDUCATION 



w* = c THtJ'l 



i, 



GO TO 1^10 

IM S - 1 1 



3 J 



dcc£=acc 



d 16 ( 2 ^ a. I =C HR^ INT 



(aces- 



new pass 



TO c> 

llMiJ IF LEN 

1200 NEXT C 

lilO LfIT W*=W*t TO LEN 

i;:5(J GO SUB textprint 

liiL^C^ GO TO nw"',\ 

L£4.d RE^M ttStSlO 

XQSQ LET r=CODE PS I c Lin 

1270 IF acca<& THEN LET 

i^ee LEr 

l£Os> LET a> tZ .£:) =CHR$ INT 
iP5t>*INT kacc2^2Sa)>J 

iJi?o GO TO next 

1310 REH nifSUb^ 

1350 GO SUB r'etchno 

133a LET acc=acc-z 

13*0 GO TO overflow 

1250 REH nniis 

1355 REH Si art a 

1360 LET xpos=0 

1370 CLS 

133d FOR XTsl TO 

i3'S*0 IF p * ix ^£5 < 

1*30; REM Not a 

i^dCt LET w«=p^ (^ 

1410 GO sue textprin 

l*ao GO TO 1790 

i4.3CS IF p*(>:.l>=" *■ THEM GO 

460: REM R labelled linc? 

1440 LET w* = "*l"+5TR$ CODE p» 

l4Sa GO SUB textprint 

I4e>0 IF x = laslLn THCN GO TO 181& 

: fi£K end Of progran*? 

i4SS REH uorh out i »£■ t ruc t i on 

1470 
I4d0 

£31 * 
1490 
1S00 
1510 
1SS0 
iS25 
1530 
1540 
1550 
15&0 



3\r ing 



100 

commtn t 
t 



THrw GO TO 



TO 



■ i^ ¥¥ ii ■«> 

1570 

1590 
1600 
1610 
1615 

16£'0 
1&30 
1640 
1650 
1&55 

1670 
P*t 
1630 
36 

1690 
1700 
:710 
17;>0 
172S 
1730 
3t +r 
1740 
17Sia 
1760 



LET ncc (CODE PS(X,213 

LET n=lNT (INT tn-(IKT tn^t 

le3> } ^1001 
LET xpos=4- 

LET W* = C*tCOOE pffX^a)) 
GO SUB textprint 
IF nt>4 THEN GO TO IBl© 
REM IS pr J . 
LET i*^p*ix,3 TO J 

LET w*^ 

FOR z=l TO 33 

IF i»(X)=r« THEN LET 1$(Z)« 

NEXT r 

LET w*=W»+i»+r* 

GO SUB textprint 

GO TO i790 

IF nt>0 THEN GO TO 1BS0 

REH Is hav.in.kin.iin or 

ou I , 
LET W$-r» 
GO SUB textprint 
GO TO 1730 

II- n<>l THEN GO TO 172© 
REti Is add /di V, loa ^mb I or 

sub. 
LET w »^p * (V ^3) 

LET 2 =CODE pSL^^4-) it2SB+COOE 

X 5) 

If x>3S7&7 then let 2=z-655 



LET v% = " '*+w*+&TR» z+rs 

GO sue le.^tprmt 

tJO TO 179© 

IF n oCu THEN GO TO 1760 

REM Is J i n ^ J i 2 or juift . 

LET w$=i" l"+5TR* CDOE P$lX^ 

GO SUB lextprint 

GO TO 1790 

IF n<;S THE** GO TO 1796 



1765 REM Is SlO, 

1770 LET ^% = - a*"+STR* CODE p*(x 

1760 GO sue 
1790 GO sue 



textprini 



tc te ■'+r* 



iaO0 NEXT X 

ied& REM Output data 

I^IO LET *t%-t^*r9 + f ^ 

2320 GO SUB textprint 

1JS30 LET w$ = -List cowp 

1340 GO ;r.UB lextprint 

IPSO GO TO Cfnode 

lei^.C* RtiM ttnjum 

1S70 GO SUB LabcLfn 

liS30 LET cline=i-l 

ItiiSO Gu TO nfex t 

lS><i7t0 REH nnjiT 

1O10 GO SUB lab&lfn 

1O20 IF ACC-a THEN 

1930 GO TO next 

194>0 REH t)»>in 

19S0 GO SUB labeirn 

1900 IF a C C f THEN 

1^70 GO TO next 

ISBO REH Ultdt I 

1990 LET w* = **ulhjch line' 

i>0Ot5 GO SUB textprint 

i5i>10 GO SUB input 

A&k^ IP U^L i*<l OR URL 

n THLN GO "T O £010 

^^ZiSB REH Shirt SLl linc:^ tOlLOl^^ 

in9 that deleted dotun 1 

FDR 2 sURL i>tl TO 100 
LET p$lZ-l)-p$tZ.) 
NEXT 2 

LET iastln=Ldstln-l 
f^Ert Rdju*>l label dictionary 
FOR Zi=i TO 39 

IF CODE I m ) -UBL i % THEN t_ 
; (Z> =CHR> 



LET ciin£=j:-i 



LET C I 1 ne s;Z -1 



♦<•$ 



a >> las t t 



3030 

^0*40 

^050 

i?0C0 

i0&S 

^O70 

^0&O 

E T I ! 

*509O XF CODE l*(Z) >UHL 

ET l>(2:J=CHFi« 

£100 NEXT Z 

S110 GO TO cfcode 

;.:?1^0 REH ttlicha 

2130 LET W* = -Chan9»s 

2140 GO SUB textprin 

2150 GO SUB input 

aic>0 IF K'i^L i«<l OR 
n THEN GO TO 2150 

ai70 LET w*= "Change 



(CODE l« 



1 $ THEN 



Line?*' + r* 

I 

Kffii- i$>iast t 
tine '*+i* + " 



3130 
£1^0 
^^00 

aai0 
22S0 

^£4-0 

2^50 

esse 

2270 
3275 
2230 
^£90 
2300 
2305 



GO 5UB textprint 

INPLIT L INE J $ 
LET X =URL i » 
GO SUB ^ynch^tK 
IF bad THEN GO TO 
LET PStXt =kS. ftEM 



3170 
Store 
line . 
(lab) 
I 



a be 



led 



:CMR 






IF lab THEN LET I 
REH Lat=l «€ans I 

I i ne * 
GO TO cnode 
REM tt»i.LincKec|t 
DIM K$f25} 
REM Reset flags 

LET bad::t0 
LET iab30 
IF LEN .i*<3 THEN GO TO ^46® 

REM ir line has a valid Lab 



el then 2330 

£310 IF J*<1>="1' RND j*(Si>=-0- 

^ND J«IS)<s"9" RND ( JS (3J >«t"0'^ 
J^ND Ji(3><±"e" OR JSf3J=" "J THE 
N GO TO 2330 
2320 GO TO 2390 

(3330 LET lab^URL j*(2 TO 3> 
23*0 IF tab<l OR Lab>99 THEN GO 
TO 2330: REH Label inv/atid 
£350 LET Ht(lJ=CHR* lab 
2360 LET j«=J*lS TO J 
2370 (SO TO 23Q0 



TO be continued... 

Ik Com pull rig 



J 
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ZX81 CAME 




Your number's up with 
this program from Marie 
Burlce from County 
Wexford, ireiao ti. 







Wmten for The unttJtpjnded 
ZX8 1 , this program ib ^ vt^rsion 
of the old favourfie Fruit 
machine', However, in thus pro 
9rsm, instead of designs, bars^ 
apples, etc, VQU use numbers. 
At the begtnning ot ihe 
game, you have 10 poinds in 
credit. These are displayi^d on a 
small score table on the screen, 
When you touch any key, the 
gan^e sians and ihre« numbers 
are displayed- If ^ou get any 
two numbers the same beside 
each other, you are awarded 
three points: if you ^ei all three 
numbers the same you witi b« 
awarded the ma)(irnum of six 
points Should you get the 
number 5 in the first position, 
you get a bonus score of two 
points. 

The number of credit pomts 
yo4i have decreases by one 
point for each turn. The game 
ends when your credit rating 
reaches zero. As there is limrted 
memory left over. I was unable 
to include a 'hold' feature, but 
'm sure that those of you with 
extra memory will be able to 
write a quick routine lo make 
up for my omission. 



2 

35 

37 

38 

40 

50 

60 

BO 
85 

86 
87 

8B 
90 
94 
96 
96 

99 

TOO 

105 

107 

110 
115 
120 
130 



LETCn-VAL"lO" 
LETCR=CR-VAL-r 
PRINT " SCORE TABLE" 
PRINT 

PRINT "5 =2 

POINTS* 

PRINT * 2 EQUAL 
NUMBERS TOGETHER 
= 3 POimS' 
PfiINT -ALU THREE THE 
SAfwe ^ 6 POINTS- 
PRINT 

PRINT -CREDITS = 
" 'CR 

LET X = INTiRND#VAL 
-10"} 

LeTy = INT(RND#VAL 
-10"} 

LET2 = INT(RND#VAL 
"10"! 

pRiiMT-aaiaHflii 



PRINT 



;X;- 



'Y 

I 1 » 



■jZ;" 



PRINT 



IFX^VAL'S" AND 

y< >X THEN LET 

CR = CR + VAL"2- 

IF X = Y AND Y - Z 

THEN LET 

CR = CR + VAL- 6- 

IF X = V ANDZoXOH 

X< >V AND V-Z THEN 

LETCR^CR + VAL'S' 

IF CR ^ PI - PI THEN 

GOTO VAL "130" 

PRINT "TOUCH ANY 

KEY" 

PAUSE 4E4 

CLS 

GOTO VAL '35" 

PRINT "FINISHED 

CREDITS LEFT" 



W5 



Note that the message 'SCORE 
TABLE' in tirve 3 7 should be m in- 
verse video f or maxirrium ef leer 



loa 
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Manchester Home Computer Show 

MIDLAND HOTEL 

April 21/22/23 



Your diary dates are : 
Brighton May 



Birmingham 
Nottingham 
Newcastle . . 



June 

, September 
. . , October 



Cardiff December 



Sponsored jointly by: 

Personal Computing Today 

ZX Computing 

Computing Today 

Home Computing Weekly 

Personal Software 



4 



] 



At the Home Computer Shows will be a complete cross section of the 
hardware and software available to the home user. The emphasis is on the 
lower end of the price bracket with computers from £50-£4(X). 

If you are interested in computers and what they can do for you then come 
along to our COMPUTER ADMCK CENTRE: experts will be on hand to 
give you impanial advice on equipment available. 

Try' out the machines in our own demonstration area and see programs 
running covering edu catio nal, games and small business applications. 

There is a COMPtmTION ai every show to: 

WIN TWO COMPITERS, 

Win a computer for yourself as well as one for the school of your choice: 
free entry fonn with advance tickets. Also available at the show with the 
show catalogue. 

ADMISSION £2.00 (CHILDREN UNDER 8 & O.A.P's FREE) 
AND IF VOU RE A PART^ OF 20 OR MORE, THERE'S A 25% 
DISCOUNT / 



/ 



Thursday 21 April '83 (12am-7pm) 
Friday 22 April '83 (10am-6pm) 



/ 



/ 



/ 



I Saturday 23 April '83 (10ain-6pm) ^J 






The Manchester Home Computer Show 
Midland Ilulel. (Opposite Town Hall). 

For advance tickets J^end cheque /postal order to; 

ASP Exhibit ions 

Atbus Specialist PubUcaiions 

145 Charing Cross Rd, . 

London \VC2H OEE / 

Tel: OM37 1002 
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ZX SPECTRUM fr ZX81 
EDUCATIONAL SOFTWARE 



Spfl c t r uffi Junior E d ucati d n f 6 ■ 50 

U-M your 5e>eclrum to hftl£> vthjf children wir^^ tht<f ichoal work. 
Tliif ca^Htte cofiiaini tight attractive, es^vt^use programs foT 
tht 7 10 n agn group 

Topics incluf^ English compr^he-nsipn. spi^l lings, homophoncrs. 
Junior SclenCfl. mdTh$ And hi^lory. 

* EmBnng yovf own qgntbni and anawws illowg^ yi3M lo adapl 
two of thflsfl propramSi for eic^rcisD^ ^n any subj^ci area 

* Moving CQk>Lir graphics and s^und ara ej^len^Mv^ly u$^ to 
MTipfiovt mqiivaiton, 

* Uaa ihfl "draw' program to ptoduca p^turai, maps. ar>d 
diagramt 

Suriabl« lor tha 1SK or 48^ SfWCtrum. Program notVS tr^ 
iuppliacl. 

O Laval C ha mlftr y (CI ) aSO 

This Cdssarni conrami four iil«arlY prafanle^^ ravi^^Ton^tutpnil 
programs Th«subj«Ct mftllBt hasbe^ncarnfuUvSCruclur^lOCOvaf 
it^t mcKii important atp#ct> oli 

* Etimentf . compoundt a^ minfurat, 

* Srructurv. bonding and propartiafi 

* Raddv. aitttrolysii And t-ha activiTv sarias. 

* Acktt. bas*s and talis. 

43K Spacttum ar^d 16K ZXSt veruonn of thacawattaareavA<labla. 

Piflasa tp*c^fv which you raquifa. 



Profmsslonmt Computmr AMshfmd Imtrmnff martJ^/f from: 

CALPAC COMPUTER SOFTWARE 

106 Harmitage Woods Crescent, St JohnSp 

Wokine. Surrey GU21 1UF. 

Ovarmaam ordan C6 50 l$11 6Q( p«f ciiAclte mcludas AIRMAIL 

poii*ja 




6Xt>L0RING SPECTRUM BASIC 
Conriptement5 the Siriclair manual by 
oxplenations ol BASIC programming 
techniques supporiod by over 50 fuM games 
& serious program^. 1^1 pag^s. £4 95 

THE EXPLORERS GUIDE TO THE ZXil 

The book lor the ZXBl enthusiast 152 pages 
of games, application end utility pfograms plus 
much useful mtormasion on rvachme language 
and hardware Jmm&d^iaLe and Iflsti^ng value ' 
(PCW.J. £495 

Available from leading bookshops and 
computer stores, or drrecf from Timedata (UK 
P&P free, overseas customers add £1.50 per 
Item for surface mai(}„ 

^^ TIMEOATA Lid. Dupt. G ^^ 
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AVAILABLE NOW FOR SPECTRUM* 

(UniUrrsitp ^oftUjarr 

LIBRARY OF ADVA NCEDMATH/STAT/ECON 



TAPE t :HATniX OP€ RATIONS aKCTHUU Ce ftS. ZH|1 CS ^^ 

b^0*^ 0*lifflM14f1it 0^ il4u«tli flhfllrtcM 

TAPG a : K>LVII0lilAL4 »PCCTai|U Uas^ 7JUI » flS 

std*A iftcniiiiwftpft^iic lH3^w^x>f^^^M d*»a»a wiD ft i i i M'i^irt ii ww mirten i- riit i Mt if^ j-^^ 

h*^- n^lc^vftj ■ ■ ■Fcl ii m«lhiHh ify rHgfhvr ditgui polywDniHH CoiiiMlA n» pq^Iv ftil-. a 

d^rti Qri prvc44n 

TAPC 3: I HTIQ RATION SMCtlUM «.*». ^Xtl tfl.iA 

Sid* B Pi^ of fni«9f 111 |iii*gfilK»n cwt ba nauft^vtad on 1h« Kfi*n. 

TAPE 4 : heohessiOn tPictmw fT.ai^ ixm wtM 

J]iida il A Piighlv ^VVvkKWd fnuPov ferial* F#grH«i^ pTOgwn f«vri,irwi|f 1-00/^11 tfl<tall«l 

tlilulK^ f-tiMMK, ilmrwi rrf ftiiflrm. E>yrt^rhWKti£»n t£i!iitic if^l««pQ4ilrf»ci 

Std* D no! si blvtful* npvHiOfm Yeg^iii m* Nm your c^mtfkulkr df vwi. a bAtl-Ptlin^ 

Un« ctn ■ Hi ol nu'A&4f«ddlii,aAMt& 

TAM i: LiNiAft MmmAHMIIIO aafCmUtttr.M, £Xtl t«M 

S<»t * Ji, yMF ^if4A#v MllWWilltttfl- pfOHU l ffl c«i«W« 111 rMAdJ^ Alt K»«ti ol NniAr 

- i --^ranimino Of-oeil#rr4.|«fiyccif*^bifiil1V^ of ^. ^, >, cgnrtFwm-tl irid *|.> , i| <, 0. *• < i» ^ • 



• PLEASE SEND US S A.E- FOR THE WIOE RAtNGE OF 
SCIENTIFIC SOFTWARE* AVAILABLE TO ORDER 



Ch indues payable lo 

UNiVERSlTrSOrTOAHE 

4i^c Sliwia Sif aaf 
L»r>donSWiXftLU 

■ teK0r4eKSfM?f;Tmm. ISK ZXBl 



m All ^nci prtcn for f i^T diH PAP 



• Tap«t 1 



S SfMClmrri C35 



DON^-MISS THIS 
INCREDIBLE OFFER ! 

SOGAMy 



YES^ SO GAMESi 



iK^triUfftvinfj 




Aroi?*>*ro*f 
onAGo/v 

ATARI \\i .1) 
SHARR 

OR1C4 

ZX»f l-V/VJlf 



I 
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SPECTRUM DOMESTIC] 




Here's a program from GL 

Maynard of cosport for those of 

you who fancy a spot of 

electronic circuit training. 



ii 



» 




Thss mtir&dible program will 
allow Sp^cuum users to make 
full use of their rnachine's high 
resolution graphics to form 
diagrams of electronic ap- 
paratus and either SAVE the 
results on tape or PRtNT them 
Oul on the ZX Pnnter. An enam- 
ple of the resolution possible 
with thi$ listing is shown m Fig. 
1 . an outdated rs^io circuit 

Drawing on 
experience 

When RUN, !he user wilf l>&#sk- 
ed to c vpe in the numbers corres- 
ponding to the INK and PAPER 
colours required. An initial point 
will aUo be asked for; this i& the 
point from which the sketch is to 
begin froiri. 

The drawrng of the ctrcuii 
can than begin. To draw the 
components, the key corres- 
ponding XQ the first letier of the 
componem shouU be pressed 
The foil owing represents a iisl of 
components included m thepro^ 
gram : 

No n -polar ised capacitor 

Variable capacitor 

Eiectrol V T ^c capac ^t or 

Fixed resistor 

Van^^bie resistor 

P MP trans I St or 

Diode 

Inductor 

Switch 

Battery 

Fuse 



-c' 
'c' 



'd; 



Othef cornponents could eesity 
be added should v^^ require 
!hflm. 

Once you have pressed a cer- 
ta»in kevr the computer requires 
other information as to the 
nature of the component. For 
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SPECTRUM DOMESTIC 



&x ample H information musl be 
given as to whethef ii is to be 
drawn verticaliv or horizontally; 
whether it shouW be drawn fro m 
the positive or negative end; 
whether a resistor is variable or 
fixed, etc. Once a compon-ent 
has been drawn, you can draw 
I he inTerlinktng lines using rho 
cursor keys, "5', '6', "7' and "8' 
to draw a line lef!. down, up or 
right respectively. Th© com- 
puter will autonnaiicaiiy allow 
you to start drawing Irom the 
Olh^r side of the componenr, or 
in ibe case of a transistor, frq^m 
the collector. 



Going up 



Components may be drawn 
horizontalty or vertically ISKcepl 
the transistor), but the following 
ruies must be noted: 

1 - Horizontal components are 

drawn left to right. 

2 - Vertical components are 

drawn from the bottom to 
the top. 

3 - tf you are drawirig from teH 

to right, th« componerit 
must be horizontal. 

4 - Transistors are drawn 

horiionial, beginning at the 
base and ending up at the 
collect Of, 

5 - Variable components are 

drawn from the central ar 



row position anti terminate 
at the right or top end. 

The current plotting position is 
a I ways d i spl ay ed ; i f v ou wa nt to 
draw accurately or PRINT in 
oomponent numbers or values 
9t a later stage, you would be 
Wise to note down the position 
of each component. 

You may not dr^w off the 
screen: you will be stopped by 
the contents of line 64. 
However, you are allowed to 
change the plotting position by 
pressing the "p' key and stating 
the CO ordinate^ of the new 
position « The variable scften is 
set to zero if further drawing will 
result in the line going off the 
screen 

Once the circuit has been 
completed, you can press the 
Break key and, using PRINT, 
mark in any additional script on- 
to the diagram. Should you wish 
to SAVE the program, try using 
the following: 

SAVE '^drcuits'^ LINE 2 

This will allow the program to 
RUN automatically when re- 
LOADed. 

Should the thought of play- 
ing around with electronic cir- 
cuits scare you to death, try us- 
ing it €is a Simple sketchpad. 




\ 
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fig. I . An 9Jt3mpi0 of th» nsohitian avaHabte wiih tftis program This cifcurt 
sftetcft is of an outdatv:t radio circuit 



1 RCH CIRCUIT_DIRGRPJi SKETCH 

OUT" 
P lot 



S TH^\JT_"pap^r7",papefi '"ii>R'r" 



Jink: INPUT RT 2 , O, *' i n i t i 3 I 
position'? X -"^.x;" V- "; y 

3 GD 6U& eee© 

4 PRJ--£R paper: CL© : INK 

5 PLOT x.y 

e LET £creen = l ,, ,, ^ 

s PRINT RT 0.^.0;" . ";o 

10 LET »*-"" 

±S LET »*-INKEy* ^ ,._., 

3© IP ift*>="5" RNI> »*<="©■' 

''gc^gEl?0RE_=5: FOR z=l TO 



ink 



THEN 
THEN 



Id 



RERD *Ji,V: IP \'»=»* THEN GO TO 
Se NEXT -z 



u 



11 iF'^sc?een=e then go to 64 

e* IF X=£S5 HNO B*=-e" OR X =© 
D H*4='Si" OR y=175 HND S*^*:^" 



Tt^^n LET screen 



112 



hND h** 

R ysG" RND je»= ^ 

=0: 00 TQ 1«^ 

^5 LET x=>:+a 

67 LET y-y + b _ ^^ ^ „ .. 

eS PRINT OMER &J RT ©,0; 

e9 PRINT OVER Wj AT 0.O;x;" ^ " 

75 LET £crcen=l 

eo GO TO 10 

SOO DRTA -1>0 

30iS DmTR 0,-1 

4^0 Di^tR 0,1 

500 DhTh 1 , t« ' 
1000 INPUT 'X - co-Qrctinale?^'"';x 
1005 INPUT "Y - CO -ordi n« te"; y 
li?a0 PLOT .x-,y. GO TO 10 
^006 INPUT "h or V"; K*; GO SUB 6 

ae07 INPUT "e i« ctro iy ti c7 (V^NV; 
Ts*; GO =^i.'e ©000; IF i* = "y" THEN 

QO TO £100 
£010 XNPUT '*var I able-? iyyNi'".a*: 
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eO0*: IF z»»"y" THEN CO 



DRRU e,a: DR 
LET y=y-e; 

DRRW 0,-8: 

DRRW -8>B: D 
LeT x=x+&: 
DRRU 8,0: 



GO ^UB 

2015 IF K«^"K'* THEN 

HVJ 0*-16. LET Xs:.K+'6. 

PLOT x>y; DRAk* *,!& 

LET y-y^fS: GO TO 10 

^02^ IF h» = "V THEN 

KHiJ lOjO: LET y=tf+6> 

PLOT X,y: l>RRM -16,0 

l,ET x-x-3 GD TO 1© 

^^S\? IF »i* = "h" THEN PLOT X"4jy-B 

2; DRRy -a.0; [>RRU 2,0; PLOT x>y 

i^OcO IF fc* = - V' THEN PLOT X ~& , y ^4. 



Q> 



ORRW 
DR*^U 



-e.® 

0.S; 



PLOT X t y 



or neg f i rs t ?■" 



DRRl.t ie.,14^ 
DRRU , -^ 
; GO TO 20^0 
2100 INPL*T "PO:& 

^J||w^g..^*=D£«*j^^Se^|="pg^;; THEN 
«^^s^™^.^*«'^ c^R*^'^' ©:-§- PLOT ?"3;. 

To Dnpu~"S'«" P^?^' <^'i- P««iJ iB 

.| DRRW "3,0, LET y=i#+^: GO TO 
2120 IF ^,4s"v" RND ^-^-''npct'* thiski 
ORRU 16.0: C^Pgw 0,1: DrSw -idfcr 

L'KHIkr 0,S: LET x^x+S,- GO TO 1 



0: 

514-3 IF »i$s**h" RND 2» = "neg"' 
L^RRU 0,9 DRRU 0,-16. DRRU 
iJRRw 0,16: L'»RRU 1,0: DRRU 



: PLOT x+e,y: DRRW» 

le: DRRU 3.^1; DRRU 

-&: DRRU 3,0, DRRW 
+»: GO TO ICk 

£?00 INPUT "h or v' 



0^e; 
0,16: 
&, -8 



THEN 
1,0 
-1& 



DRRU , - 
DRRU -3 
LET x=;c 



k*: GO SUE- 



6^00 

2505 INPUT "variable 

; GO sue ac»00 

2|06 IF z*s"y" THEN GO TO 2700 
2510 IF k»s"h" THEN DRRW 0,4. : DR 
ftW 1S,0. DRAW ©,-6: DRRU -16.0 

S£5^ ?^*= '-^^ .x=x+18: GO TO 10 
iP^S K ^■* = "v" THEN DRRU 4 , . DR 

t»RRW 4,0; LET y=y+ie: C-O TO ic 
8700 IF X»='h" THEN DRFfk> -3,3: D 
RmI^ Sj-S*; DRRU -3,-3 DRRU 3 ' *=; 
DRRW 0,8. DRflt,t 0:116 OrSu t,Q 

PSt"^*^'^I DRRU 1670 ; DRRU 1§; 

LET ^^m,^4.Q.- LET X *x +3 Cin Tn iS 
£7^0 IF fc* = -'v THEN DRRU I- ^? 

RSgH f^^; ^PS^. -16:0: DRRU 0;6; 

pRRW 16.g: pRRy 0,-6: ORRU 03 
k^«'*»'^+®' 1-ET y=y+3; GO TO ID 

3^10 IF zj^-npn" THSN CIRCLE 



& 



.y.8: PLOT x,y: 
i5: DPhU 0, -10 
.10 DkRU l,0r 
«,3; DRRU 4,-4: 
i-1; DRRU -Ijg. 
4,4; DF;i=tU , 2- ■ 
+ 10 : LET y=y^,4 
^eae* IF ZS = "Pnp 
^ y . a > PL OT X , '^ 
,5: DRRU 0, -10; 



DRRW S,0 
DRRU 1,0. 
DRfly 0^ -10 
DROW 0,1: 

0Ri=*« i J e 

DRRJJ 6^ 4. i 
CO TO 10 

■■ THEN CIRCLE X +6 
DPhW £,0; DRAW 
DRRU 1,0 DRPU 



X ^6 
DRRU & 
DRRU 

DRRU 
Dnnu 
DR«« - 
LtT x=X 



>10: DRRU 1,0: DRRU 0,-10: DRRU 

0,3: DRRU 4,-4; DRRU -4.4; DRRU 

1,0: DRRU -1,0; DRRU 0,-1; DRRU 

0,1; DRRU 0,2. DRRU 6,4: LET X =x 

*10; LET y=y+4: GO TO 10 

3S00 INPUT "h or v";zS: GO SUB S 

!?00 

3510 IF rjss-b" THEN DRRU 2,0 DC> 
i^M 7,0,PXr DROU -2,0 DRRU 7 , i3 , = 
I; DRRU) -5,0: DRRU 7,0, PI; DRRW 
i?.0: LET x=?<+2l GO TO 10 
3S120 IF S*-''v" THEN DRRU 0,5 DR 

'^^* ^aZ/.'^Z' C'R^l-' 0J-S; DRRU 0,7.P 
I: DRRU 0, -£; DRRU 0^7, PI; DRRU 
0,£. LET y=y+2l: GO TO I0 
4000 INPUT "h or V7",z»: GO £»UB 

S000 

4010 INPLH- RT 0,0; "cathode to o 
f" anode laJ f i rs t7"*j *: »: GO SUE 6 
000 

i'^R^-.^^ Z*='h. RND J(*="C" THEN D 

S3H 5'=^ DRhU 0,-lS: DRRU 0^6: D 

^Sh^>.^'-^ DRRWi 0.12; DRRU -7,-6 

DRRU 7,6; DRRU 0,-6 LET x -x +7 : 

'j?U Tu 1€* 

4000 IF Z5="h- RND K$=-S" THEN D 
-RU 0,6 JI'RPU 0,-12 DRflU 7,e D 
?^-:*U -7,5; DRRU 7,-6 DRRU 0,S: D 
-'^W O, 12 DRhU 0,6; LET ;;-x+7' 
^^C" TO le 

?;^*^=*£ Z5 = "V RND h* = -c" THEN D 

RRU 6,0. DRRU -12,0 C'R^U 6,0. D 

^7^^-^i.^' DhhU 12.0, DRRU ^ev, -7 

DRRU 0,7: DRRU -6,0 LET m=«+'7 

GO TO 10 , . 1^1, -f H r , . 

44550 IF r* = ' V" RND ."!;5& = "3" THEN C 

Re-' f-^'S': DRRi.; -IS.O. DRRU 67. C 

R^w &,-7: DRRU -6.7. DPRU -6,0 

DRRU 1£,0: DRRU -6,0- LET u =« +'^ 

GO TO 10 *-» a i^*. . 

5500 INPLrr *'h or v"" 

5510 INPUT "pos- or 
: GO 6UB 6000 
S520 IF z$="V RND k»="POS" THEN 
*,t'f*S?:' .-7,0: DRRU 14 , O : PLOT X , U * 
3: DRh-U -!,0: DRRU -6,0: DRRU 3.0 
y=y+3. GO Tu 10 



; I* 



GO SUB S 



LET 








6000 

D010 IF k* = '-h'- THEN DRrtU 14,7, L 
ET xsx^^i*; PLOT ,x , y ; GO TO 10 
6020 IF K4^"V' THEN DRRU 7,14: L 
ET y=y-^14: PLOT x,yj GO TD 10 
65©0 INPUT *'h orvT^ikSi GO. SUB 6 

S510 IF »;S='h" THEN DRRU 0,4; DR 

RU 0,-6; DRRU 1,0; DRRU 0,6: DRP-. 

U 1 ^ G ; DRRU » , -S : DRRU 1,0: DROU 

©..6. DRRU 10,0. DRRU . -S . DPRU 

-10,0. DRRU 10,0 DRRU 0,4: LET 

X=>+a3: GO TiD IB 

6520 IF K» = ""V* THEN DRRU 4,0 DR 

f*"-'? '*■ ^t>RRU ^,1: DRPU 8,0: DRP 

U 0,1: DRRU -3,0, DRRU 0,1 DRRU 

3 , : DRRU , 10 ; DRRU -6 , &: DRRW 

0,-10: DRRU 0,10: DRRM 4,0. LET 

=y+13; GO TO 10 



3000 FOR Z^l TO 7 
N 



NE-XT z RET UP 
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SOFTWARE REVIEWS! 



It's all a 
game . . . 

James Walsh looks at 
some of the latest and 
greatest software for 
your spectrum. 



»,•» 



:»^ 



1^^. 



*^^ 



'^ '^SdS'fS^ 



Games form the major portion of 
the software available fof the 
Specuum, so them i$ likeSv to be 
a pretty good choice available 
But as with any market, there is 
the good and the bad . Though <t 
is not diffrcult to differenliate 
when you're pFaying Ihem on a 
computer, when they are siar^ 
ing at you from the pages of a 
glossy computer magazine, or 
SFtting on the shelves of W.H. 
Smiths^ then the choice is far 
more difficutt . There are now the 
established producers of top 
quality software, such as 
QufeCksilva and Artie, who can 
be relied upon ^o bring out good 
software. However, various 
new companies are now coming 
into tha msfket with new and 
O'ten axdtlng programs, same 
of t^iem having the fhnanci<il 
backing lo compete with ihe 
Qu^cksilvas of this world and the 
market is definitely opening up 
at an alarming rate. For these 
reasons I am delighted to have 
new packages from one of my 
favourites. Artie, a new com 
pany, ImagirHi, and Computer 
Rental Limited. 

Cobbleman — 
Artie Computing 

Have you guessed wiial this title 
really means? Yes. it is Artie's 
version of the we I ^- known 'Pac- 
Man' game. Pac Man is so vvell 
known now, that in a few years 
time It will probabiy be thought 
of as part of computer heritage: 
„ . . In the beginning there were 
Space Invaders and Pac -Man, 
but the poor boys and gfrls 
couidn't afford 20p a gaime, bq 



they invented Ihe home com- 
puter. . . But we all know that 
that is wrong . „ E.T. invented 
them, that's what he wanted lo 
phonehomeabouil 

Back to the sarious Stuff no^ 
and as the old saying goes; 
When you have seen one Pac- 
Man, you have seen 'em all. As 
far as G<^}bleman is concemerf, 
thi$ View holds true. Visualiy. it 
is very similar indeed to the 
origiinal, with the same features 
such as pills, etc. but e slightly 
better maze, in that it is bigger. 
Overall it is Quite a pleasing 
display, except lor two annoy- 
ing points! the words 'ARTiC 
Computing' pulsating at y^^ ^'1 
the time you are pFay»r>g certaiFi 
ly does become if fit a ting, a^l 
also when the ghosts bbi you, 
instead of a decent explosiorior 
a picture of a Gobbled Man i^i 
rt?L It ^rmply runs through pan 
of the character set at that point 
- surely they could not have 
been that short of memory ? The 
speed of the respon*^e is very 
good, and the tempo of the 
game has been wall -selected - 
it has to be when there is only 
one level of play f The ghosts are 
highly intelligent, and actually 
remember to run away from yau 
whan you have just eaten a pill 
Unfortunately, they are th^ 
same speed as you, so they ar€ 
rather difficult to catch up with 
at timeSp which seems rather ii 
logical. 

As tar as being a Pac -Man 
copy it is goodr so it IS great for 
the Pac Man enthusiast BuE 
where a k>ses out is in that it i£ 
totally unadventurous. For ex- 
ample^ the A corn soft version I 
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the BBC adds ^xir^ functions, 
and GuSpfTian from CampbeH 
Systems Ltd actually expands 
on the game with variable 
speeds and tempo, and an enor^ 
mous numbef of different 
rrta^es, plus a nevw laser feature- 
So, if you are looking for a near 
p&rfect copy of rh<* DrpginriJ Pac- 
Man t hen GobbEennan is de^ m ite - 
ly worth considering, but for 
^OfTnelhing more challenging I 
would recommend Gulpman. 

Gobtieman is BvaHabtG ar 
£4^95 from Arfk CompuT/ng^ 
336 Jsm&s Reckitt Avenue, 
HultHuaOJA, 

Guzman is available at £5.95 
from Campbeff SysWfrts Lid, J 5 
Rous fioad, BuckhufSt Mfif, 

Arcadia 
— Imagine 

Software 

If you n^e^ Loid me back in late 
November (hat a conipany call- 
ed Imagine h&d come up with an 
amazing new game, then my 
reaction would probably hava 
been 'Who? . By the tinne that 
this review :is published, imagine 
should be competing more than 
favourably with giants such as 
Oyicksilva for the title of 
creators of the uhfmate game'. 
The three wise men of Imagine, 
OH Lawson, Eugene Evans and 
Mark Butler, obviousiy don't 
betieve in coming quietly onto 
the market - but with the 
advertising campargn that they 
have recently iguncHed, they 
can only be described as having 
exploded onto the marketl 
Soinetpmes when you see a real- 
^ amazing advert, yau wonder 
whether the software can 
possibly be as good as it clainns. 
bill tn this cas^K they may weEi 
be juBTified. Imagine cdn be 
quoted as saying that they have 
04iiy one real aim - to be the 
&ESTfM At the moment they 
seem to be going about it in ex- 
actly the right way. 

To describe accurately a 
game which relies on some of 
Jhe best two-dimensional 
graphics around is far from easy, 
hnn the wording used m ihe 
s^tvert is quite apt r 'The fastest. 
fTf^anesL most addictive shoot 
"ern up game you've ever 
desited!' Arcadia, which is writ- 
ten totally m machine code, and 
Mill fit in both the 1 6K and 4aK 
versions of the Spectrum , ps. if 
ycu bre^k it down, resitly n third 
gennTSiion invaders„ The basic 
tdt^i IS I he same in that you gain 
points by killing off the aliens, 
but you can atso blast yourseli 
off from the bottom of the 
screen and then let yourself 



glide back down again when you 
release the pressure. You also 
have two Plasma Disruptors in- 
stead of I he one meagre gun 
that is found in more basic ver- 
sions. The functions of the 
keyboard have been laid out 
very nicely - onihebottc^mrow 
each key is either move loft or 
fight: all the keys on the second 
row ar e thrust and all t he ke y s on 
ihe third row are fire, whilst 
pressing a key on the top row 
causes the game to HOLD. 

The first thing that happens is 
that a high-resolution picture of 
the Imagine logo drifts down the 
screen before the name Arcadia 
is drawn, it will then ask you to 
press any key to start and you 
are then thrust straight into the 
game itself. The idea of the 
game Is to survive tf>e particular 
race of aliens long enough for 
the counter in the top left of the 
screen to reach lero. This usual 
ly entails killing off |ust enough 
to keep yourself safe when the 



instruciions coufd have been 
mildly improved upon. But at 
only C5^50, it is fantastic value 
for money. Imagine also offer an 
unconditional lifetime guarantee 
- if an Imagine software 
product ever fails to ksad first 
time, simply return la Imagine 
for an immediate free 
replacement- Can't say fairer 
than that, can you? Imagine also 
publicise the fact they they will 
i^orrnally depatch all orders by 
first cJass post within 24 hours 
of receipt. 

Though this may not be the 
ultimate game (they may be still 
workmg on it L it makes nearly all 
Other invaders type 'shoot 'em 
up' games look like mere childs- 
play. Arcadia must rank m the 
top thfM arcade games on the 
market for the Spectrum. 

All I say to the arcade games 
fans IS thtot Arcadia is wefl worth 
the E5.50 fid buy ii fust lo 
watch the graphics), enti 
beware their neitt game 




counter gets near imo and the 
aliens become suicidal. If you kiN 
them all off, a new wave of the 
same race appears, whilst rf you 
survive long enough a new race 
of aliens attacks you The dif- 
ferent sets of alien are quite 
bizarre and amazing, They range 
from defender like characters, 
to seagulls, to little space n-ien, 
to pulsating blobs and 
asteroids the list goes on. 

The graphics are amazingly 
smooth and precise, with an ex- 
tensive use of colour and sound. 
The game has a highest score 
display though you can't type 
your own name in, which is a 
shame. But remember that most 
of the really amszirig games, 
such as Time-Gate, only fit into 
the 4aK mac h ire r whilst Ar- 
cadia will run in the 16K or 
4aK a feat rn itself 

Arcade addict 

Arcadia is highly addictive and 
very weff presented, though the 



Schizoids. Though at the r^meof 
writing I have not seen a copy. I 
have been assured that we will 
be more than a little surprised by 
its contents. 

"Afcatfia' is a%faHab/e from 
/fn^Qine Software, M&son 6uit<f 
fftgs, £?c changes Sfreel £asf, 
Liverpoot, Mtrseyskie L2 3PN, 

Derby Day — 
Computer Rentals 

I have to admit that when I first 
saw the title of this program I 
didn't exactly jump for joy; m 
factp the thought of looking at 
another horse race program 
dectdedly made my heart sink. 
Surely anybody can make three 
blobs race from one SKfe of the 
screen to the other? 

When I had recovered, I 
decided to take a risk and load it 
up. Derby Day takes well over 
the standard 1 6K of memory, so 
It took a little while to bad. 



though it did load, and first go 
and ain The first screen of the 
game asks you what sort of 
punteryouare , . out for fun to 
deadly serious. Having pressed 
the key I was pleasantly 
surpnsed to see a well designed 
and colourful display fold out on 
Ed the ^fet?n. It included it very 
good picture of 'honest Clive*, 
the bookmaker, which, though 
It is not three dimensional siiM 
came over very well. A nice 
e^ttra touch is a horse trotting 
across the top of the screen just 
above honesi Clive% II wonder 
what Uncle Cirve woukf think ?L 
When everybody has placed 
their bets (The game can 
accomodate anything from 1 to 
5 players! the race begins . . 

Instead of just having tl^ 
horses galloping across the 
screen, which they do do very 
welL the race course is also seen 
to be moving past them, henoe 
making the track rather Jongm. 
One of the many nice touches is 
the fact that yox^ can see littke 
people standii\g at the side of 
the track, and when you come 
near to the finish the grar^jstand 
comes into view The graphics, 
though not particularly fast or 
record breaking, are well 
designed and nicely arranged, 
Sound has also been used 
reasonably well. Though this 
game seems to have been writ- 
ten almost entirely in BASIC, it 
has been structured to a [tow for 
reasonably good speed. Who 
wants race horses that are so 
fasi that you can't see them 
anyway? It might have been a 
little more exciting if there had 
been fences so that the horses 
might f alL but it is still great fun. 
When the program is running the 
display IS so arranged that it is 
difficult to misS' 

Computer Rentals Ltd se«m 
to be relatively new to thehomro 
computer software market, but 
obviously have reasonably good 
financial backing to place their 
good siied adverts. They also 
supply a program called Galactic 
Patrol for ihe 1 6K ZX8 1 . some 
other games for the Spectrum. 
plus a few for the Dragon 32. W 
their other games are as good as 
Derby Day then they would 
definitely be worth thinking 
about . 

So JO conclude, it can be said 
that the programmer has done a 
good iob. especially considering 
the subject matter, and they 
ha ve come up w it h a pr et ty good 
value-f or money cassette for 
the person who wants a quieter 
life than defending the world 
from aliens 

'Derby Day^ is avafiablis bi 
£6.95 from Computef Renfafs 
JLrtf, 140 Whif0cf^&pei Road, 
Lof^or>£f. 
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- k! Addictive Garner 

SPECTRUM 48K 
AHD ZXB1 16K 

^^T>4is M>rH.'rb i^me hs fKlw available fiain brancK^&ol 
W. H. SMITH and BOOTS THE CHEMIST. 

Mjnd^fr ygy^ ^^wn Etiiioi n. i^ml, i-a,. hntj. Ljdnur u1 ski^i *tiis:h 
vkVKlly capluffrt ihQ drimg afid«icit«m«fi| ol real ff>pitiall 



* 4 mVlllONl » FA CU^ * t'ROlWtortOiimftlLtaATION 

^rnAhJFIft MAHKET * T£APW| SELECTI^H * 

*UVE GAME fACIi.lTV***A*|>Af4/CW«(*lfrj**# 
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From Warp 
factor Eight 



Lift-off into 

'83 with HI-STAK 

more- reliable, le-st exhau^lmg irKl ^ni|p(Y 

«HieL«nt VevlMdrd apafAliof^ 
#n4 Sptetrufnt 

* sivi«cj i»r 63. a4l<}t ihii i^offiwonal kisM 

* prpcifiQn inivaion motildiK] m i^ilitv 
ABS rM>n iciAlch ^ rion flip bin* 



ZX81 

SPECTRUM 

VIC20 

TRS80 

NEW BRAIN 

JUPITER ACE 

Etc 



=1 i= 



Order fofrti. P\^B^% send me_ HI-STAK sei(s| (at £3 95 per 

set] I ^ncla$« ch0qu@/PO *or 



Name 



Aiictrc&s 



Posi code 



To Warp FaclOF Eifiht. Dept ZXC 

6 Peih<im Road. Bf dug lung. Ware. Hens SG1 1 2QU 




SUPERB SPECTRUM SOFTWARE 
QUALITY THAT LEADS THE FIELD! 




QERSV SAY ^ .r 1-e ^gk bMt^i/.. i. QNl^ HM Inc P*P 

Gambi' ,- tiorSie iri the field up td 5 piayefs can lay bets w4h 

■ 'Hftst Liivu bp^KTtfum the tjOOkmaH^r as (tie hiOfseS cifde m ihe 
. L" jde rin-g Will C^^ve i<;eeptriat smiie"^ Watch irte fac^ begin as the 
upe lifts and marvel at the amazingly realt^lic 3D perspective 
animaiidn as she rioers jsci^ey fo? posiliQCi See the hofses ami 
nd&rs m ryii tiifltiT as imy pas5 Speciators (rtQ pun ifitondf^3} arxs 
imotne home ssraigh! past the stands HolPygur tif£»alhatth@slO* 
molion lihish Sound and CoJour is used lo si's full05t tn this 44K €« 
^uperi:; pioflfarTifi^ing Hoi t^c^mtmmi/mi lof corr^pyf^^v^ 
§aml3^eT5 



THE ORB !Gf fho 4eK iRfcClKw^: r... ,.„. ONLY £S.« 

Ouiie sifnpsy THE ORB J:if iftgs !h© y^wid o^ Dy'^geons amiOfaoons 
la youT Specttum y ou musi fjndthe Orb and ifs Bas« and Siuds so 
that ihi? Kingdom can bicwxh ag^jn Choose your fsiQ as a Wtf 2ird 
Mef cenaty o^- Phitosopher etc Wrth a rnirsad of monsters. ^xc^N^nl 
soynd and grapli»:;s, real lirrie battles and a complex and evil land 
which *tll oniy g^ve up iho ofb aflef houis o* mosi iik«»y days, ol 
aittfiraiiino piay S^ve laciidy ii^ovided fqf Survivors needing food 
or sl^^, 







flESCUi (Of Ihe 4aK SPECTRUM ...ONLY £S.9S 

How can we SumfTiafi^e m a short aci, an adventure game inat 
needs a Special Program ro detail ii% Rules" Very. VERY Simply. you 
rnu$l lind the Map andl Rat^^ Ihen piol your foute and rndmilof 
palrois as they scour rhe 40« localionsyou are iraveUing ihroogh IT 
you havo the n^k equipment you can cfoss *ilo Secroi tor f iiory m 
search of ihe Cattle afhd the umprisqned Prmoes H ygu manage to 
iind il and gam eniiance Ihere are many irailS and tests il you 
martaQe lo- lind lUe Princess you rriusi stpli Foium io ba^ wiEh her 
UtJliS^ all Ihe Speclrum $ fackl»1tos and lakes hours to play 




JACKPOT for the48K SPECTRUM „., .,„.„„, ONLY W&i 

A corFiptele s«mulalfon ol a popular fruit n^achme ggmg ctefmabicr 
graphpc^ So the futlesi It contains a comp^oie mif oduclicm to me 
EuEes of It s HOLD. NUDGE. GAMBLE artd FEATURE BOK with 
antrrtsied d^mo Mefnory mapped reete. SHmuHaneous r&voluJiort 
siaggeted stop, ammaied del anct payout payout board m0 
realisiEC sound eflec;t recreate the original A musl and a wallas 
saver for any Fruit macnme bufi 



ALL PRICES INCLUDE VAT & P&P. DEALER ENQUIRtES WELCOME 



MAIL ORDER FROM: COMPUTER RENTALS LTD., 
140 WHITECHAPEL RD., LONDON E1. Tel; 01-247 9004 
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HIGH QUALITY PROGRAMS TO HELP 
YOUR CHILD LEARN 

PFL iS CurreriEty ie>s!:ng a ne^A aentfs OE efiuCna^urial software ar*d 
\h0 fi.r5!| progtams are nov^ available lof $ate to mn on Commodore 
and Snciair mtcro compui^s THe soltware »s specifrcaiiy 
rfesjg/ieft fo piovrOe COn\tollo(i tfrMi and pFjiciicd in gf-qOod 
exercises for cTiiidren ag«d ?"1 1 m ih« followfng subfects 

English 

Af.tfimetjC 

Verbal Reasorrmg 

R^aiJing and Sp#iMf>g 

(wMh special considafaiion fof remedsai probtoms} 

Facn program higs been esDec^aiiy <l^tgfted by h^ghty qyatifsed 
'.?Kperiencecl educat^oiaFi^ts and wriiren by professional pio- 
gfammefs lrrai$ h%vQ demonsiraied th^i mese programs really 
B^muEate ctiiidren^s eniNjsiasm and <to ^©^ inwft to rtaiisa ir»eir 
academeo pc^enua^ they wirt be o* great value Jo parents and 
teacners for normal advarhc«<l and lemedrai iraining and also for 
\r\n%^ prepanng children tor Common Entranced I n<Jependent 
School Entry ajtammatioits 

Fof fuffi^er details please write to PFL at the addresstetow. slating 
•. -^"h^r you arf^ a parenror leachgf . the lype of computer available 
r a n ytfhich sybi-ects you are inter^E^ 

PROGRAMS FOR LEARNING, 

Dept. 2X, 

4 Stanley Road, 

East Sheen, 

London SW14 7DZ, 

Teh 01-B78 6498 



SPECTRUM DUST COVERS 

High quality — Washable £1.95 
* Afso available for other Computers * 

FLEXIBLE FLAT RIBBON CABLE 

6 way or 8 way lo suif ZXSf & Spocirum 
• Specify length required * 



Ternric hand air|iTysn*«d muitF-c^ipLjrea ao9«gns " i M A MJCHO AOQJCT Qf 

ZX lOAOlNG AID foi ZXSO ZXfil &i ZJt Sp^tfum ipJeaw Si»0*yi 
lK!# r^ . eer^ lE Di Gin — opiinmm vqMne set red LE D KKilyi 

^ — , y(- lOA LED Ofi — VQ4yfTI$ lOO tMft CI 1 9S d^ludeS 

^fiiJnit ' ':Ti^ ro resel K Cmrftf £l flatra fcarpnone & SHT lo 

.■nnn.1i ■ • -. Cl.M kM 

ZXB1 KEYBOARD BLEEPER pfOviOti let^CflG* mifi&ing Irortl lOuCh 

" ■ ■ -^ n: c nedfi 'y — -pa sy i n^aiial icm An 2 1 chaF jciers btc*f s" 
!ifS So soicH>fing reCfyiKJd — conrwc^ions ptug-m ■" ' 
.^..1.. .. .*... ^ ...ri^ric#ytiaar3cK ZK81 PCS Nos#3iling*ire'S — aWosLinsrr . 
Ml Sfi€ k^jyboflf ds ava. Lat>k? to# zxat C9 9S ii^fude* iniissiraiod misr uc im • 

• All prictt include PAP * Stnd i.«,«. lor further dcla^i. • 



FULCRUM PRODUCTS OEPTB 

14 Steep Lane. Findort, Wesi Sussex BN14 OUF 
Tel: Findon (090 67 1) 2750 



THE CHEAPEST KNOWN RAMPACKS 

IN THE WORLD 



64 K RAM PACK 
£44.75 



16 K RAM PACK 
£19.75 




Fully compatible with ZX81 and all accessoiies — simply plug straight into user port at 

rear ol computer. 

• Fully cased, lesled and guaranteed • Gold plated Edge Connector coaled for extra 

long life • Secure no wobble design • Same sleek case tor boin versions 

Price includes VAT and P&P 
Delivery normally 1 4 days. Sena Cheque PO payable to: 

CHEETAH MARKETING LTD 



359 The Strand. London WC2 Tel: 01-836 1401 



Tx: 8954958 






W COMPUTING APRIL MAY 19B3 



^17 



MACHINE CODE 



Mastering machine 
code on your spectrum 
— part 4 



Following in her 
series, Toni Baker, 
author of 
'Mastering 
iUlachine code on 
yourzx8i', 
transforms your 
Spectrum into a 
musical machine. 





Long, lor^g ago m a galaxy far, far 
away, gre^t baiUesw^r^ waged 
tot wean the hurtianoids end the 
space invaders, the spaceships 
Md the asteroids. This wortd 
was brought To v&^^ alien! ion 
with the coming oi the video age 
- first in arcades, and no^tf tn 
home compytera like the Spec- 
trum . in the cointoft of v^uf own 
home V^u can gently soothe 
away ^11 your frustrations by kril^ 
ing untold milllaQnsor malevo4ent 
aliens, fighting with rnystica! 
dragons IQ rescue beautiful 
princes fronn evil wizards, or 
testing your inteJirgence wrth 
maze games and mastermind 
puzzles. After al\ - what else 
ere computers for? 

In another sector of the 
galaKV lay accountants and 
businessfolk ponder over the 
strings of figures being reeled 



off by theZX Printer telling them 
to the nearest penny how much 
tan they can fiddle before they 
get caught, or staring for hours 
a I the bland bar- charts and 
friendly graphs plotting current 
profit reiurns against the popu- 
larity of Crossroads V After an, 
computers weten't designed for 
playing games or were they? 

Strumming your 
Spectrum 

Then one day. as I* sar drinking 
coffee and chatttng away to my 
feltow cofnpatnotSr wish^ig I 
coijid play the guitar as well as 
they, a f rier>d introduced me to a 
new concept Maybe com- 
puters have a purpose m life 
beypnd simpte sport and 
science. Surely computers ftke 



the ZX81 (for this was a long 
ipme ago) had meaning in the 
fields of an and mustc and 
cuifure. A program, it was sug- 
gested, could be viewed as a 
work of art, with the program^ 
mer being the artist If this were 
so then most of the programs 
we see around us are fufTClionBi 

— anatagc^us to chairs or tables 

— they wefe not, in general 
be&uftfuf - ana^agous toa pam 
ting Of a piece of mu&ic tt is to 
this friend that I dedicate this ar- 
ticle and, in part icy I ar; the pro 



yram which goes with rt. 

Ihss ts called Cathy 5 Pro- 
gram, the origmal version of 
which appeared m my book 
Mastering Maohina Code On 
Your 2X8 1 and was written for 
the Sinclair ZX81 This new up 
dated version, however, is writ- 
ten for the ZX Spectrum. 
Atthough its basic atructgre ^ 
the same, the individual parts 
have needed to be entirely re- 
written. 

The purpose of the program 
is to turn the Spectrum Pcey- 
t>oard into a musical one. so that 
each key produces a different 
note, and continues to produce 
it for as torvq as the key is held 
down. The diagram m Fig 2a 
shows which key produc«^ 
which note: there me two oc 
taves, with the lower two roviS 
producing notes from middle C 
upwards, and the upper two 
rows the next octave atK)v€ 
Ihis The progtam is entirely in 
machine code and once set in 
motion will continue to run until 
you break Out by pressing Break 
fCaps Shift and Space) as not 
ma^ 

New wave music 

A small amouni of e^iplanatmn is 
required before the listing will 
make sense, and so the first 
thing I ought to do is eieplain the 
principle by which notes are pro^ 
duced on the Spectrum. The 
most important instruction is 
OUT (FEl.A The Spectrum can 
only produce one type of sound 

— that is. one type of wavefoffn 

- essentially, a square waveo* 
a rectangular wave A s<^uare 
wave IS 3 wave which at any ins- 
tant in lime may be either ai 
HIGH potential or at LOW poten 
xm\i it may never be at an inte*- 
mediate potential. 

Here's what the instruction 
OUT ^FELA does: suppose A 
contains the {binary) numbBT 
'ickxnscgrb: leach letter repre- 
sents a binary digit). The xs are 



b; O - switch the blue gun off, 1 - switch the blue gun on, 
r: - switch che red gun off, 1 = switch the red gun on. 
g^ = swKtch the green gun off, 1 ~ swit-ch the green gun on. 
n; - switch the note generator lo LOW potential. 
1 £ switch the note generator to HIGH potential!. 



FiQ 1 A brailidown of tfm ir»dividu«l 
IvnariDl A iniha infttruciKin. DUT [FE^A. 



lis 
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fHjyottcmiwofow's \ 1 f c 1 rri r r 1 rrn n~i i * i i « i rrn f i 

pfoftucmg iJot0S ttcve ' ' ^- ' L ^ ' ' L- J ^ ' L J U- ^ U ! L i 

mtddi€ C snd fhm fop 



GDGDQQCZ3HBE31JDGD 't 



0M^C0tsd Oft tha 
itmys of ihs 

lej [ '° 1 r '" 1 nn nn r°^ r^ pr] |~;r^ \ir\ s^r««». 



QmCDGDQEDQaQC 
GDIZICDQOGDCIDCEIQCIIG 



Rg. 3. Ih« conttfiilt of tha ratintsf. Di. 
SITUATION 

hlo kay at all 
Caps Shift only 
Symbol Shift only" 
Both Shifts together 
Any k#y wiThout Shift 
Any k#v wi!h Caps Shift 
Any key *wiih Symbol Shift 
Any two keys together 



VALUE OF DE 

FFFF 

FF27 

FFie 

2716 

FFna, wh«r© as es the key code of ih^ key concern#d4 

27bb, wh«re aa ts the key code of the key concern«d. 

1 8aa, where a a m the key code of the key c oncer n^d. 

aabb, where ea and bb ere (he key codes concemed- 



for our pufpo&es affectively 
meaningless, but the othef let- 
ters: n, g, r and b are Quite impor 
tant. They swrtch hardware 
devices on and off (see Fig 1 1, 
Bits 2, 1 and O then control 
the Overall colour output to The 
screen, (In practice it It only the 
BORDER coJours wh^ch may be 
changed in this way - the 
screen colour s are controlled by 
the atinbute bytes L 

The principle of creating 
rnusic then is to create a square 
wave The procedure for doing 
this ^ short delay^OUT (FE). xn 
xlxKKK/shorl deley/OUT tFE). 
XX xOx XX K /repeal for as niany 
cycles as required'. Note that 
doing thi$ will automaiically 
change the BORDER colour If 
you wish to avoid this then you 
must slightly modify the pro- 
cedure to short delay /OUT 
(FEi.xxxOxbbh short delay/ 
OUT (FEKx3«M0><bbb repeal for 
as many cycles as required' 
where bbb represents the cur^ 
rent BORDER colour number in 
binary. 

on that note.*. 

Before we iook at the finished 
programn Td tike to introduce 
you to one of the subroutines in 
the ROM. The subroutine js call- 
ed KEY _ SCAN, and its effect is 
to determine which keys, if any. 
are currently depressed. You 
can u&e the subroutine simply by 
the mstructton CALL 
KEY SCAN (CD8E02I. Tha 
machine code registers will all be 
Wiped out by the subroutine so, 
if you wish to preserve them, 
you must PUSH them onto the 
stack ar>d then POP them on 
return. Register DE will contain 
the final output of the 
subroutine as shown in fig 3. 
Also, in the case of two or more 
keys being pressed simultan- 
eously, the zero flag will be 
RESET. In al] other cases, the 
jtero f^ag will be SET. 

The key codes mentioned in 
the above descnptkKi are in all 
cases a numbe r bet w een 00 a nd 
27. A dsf f er ent number is reiurn^ 
ed for each key, The codes 
themselves are listed in Fig 2b 
you can see for yourselves that 
the keys are covered m what at 
first glance Seems to be a very 
strange order. 

There is one final pomt I have 
to make before we can turn the 
Spectrum into a musical instru- 
ment. Little things called knter- 
rupts. Fifty tmies a second, the 
Spectrum hardware sends a lit- 
tle pulse down one of the pins 
connected to the Z80 chip. 
When this happens, one of the 
following sequences of things 
will happen, depending upon s 
previously unheard of flag called 
the riFFi Interrupt Flip.Floponel ^ 
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9E93464e 


WOTES 


G Gw G * 


F * 


0050A9B4 




- F+ F* 


F 


SAB 13042 




A A* A + 


G + 


&G56O0C1 




D+#E+ - 


E 


78003539 




B - Bt 


A* 


6962CFDO 




C+ D+ D« 


D 


70003200 




C+#- C+ 


¥ - 


0070ECFD 




- C+ C# 


c 


00000000 




^^ — — 


^ 


00000000 




^ — — 


— 


00 


SOUND 


NOP 




00 




NOP 




00 




NOP 




10FB 




DJN^ SOUND 




D3FE 




OUT iFEi.A 




C9 




RET 




catt here: 








3A485C 


START 


LDA,(BOROCR 




IF 




RRA 




IF 




RRA 




IF 




RRA 




E607 




AND 07 




F610 




OR 10 




4F 




LDC.A 




F3 




D1 




C5 


LOOP 


PUSH BC 




CO8E02 




CALL KEY._SCAN 


CI 




POPBC 




212027 




LDHL.2720 




A7 




AND A 




ED52 




SBCHL,DE 




281B 




Jft 2. EXIT 




7B 




LDA,E 




3C 




INC A 




28EF 




JR Z.LOOP 




AF 




XORA 




57 




LOD.A 




21 notes 




LD HLNOTES 




19 




ADD HLDE 




46 




LD e,(HL> 




SS 




CPB 




28E5 




JRZ,LOOP 




79 




LDA,C 




C5 




PUSH BC 




Cdsound 




CALL SOUND 




CI 


9 


POPBC 




E607 




AND07 




COsound 




CALL SOUND 




18D8 




JR LOOP 




FB 


EXIT 


El 




C9 




RET 




Fig 4 Cathy' 


I ptogt*m 







w Keys B. H. Y and 6. 

Keys 5/T,G and V. 
#KevsN J. U^nd7. 

Keys 4, ft, FandC. 
#KeysM. KJ^rkdB. 

Keys 3 E. DandX. 

Keys Symbol Sh»fi. L, and 9. 

K©ys2.W.S3ndZ. 

Keys Space. Enter, P and O 

Keys K Q. A and Caps SNft. 

This subtouti^ne causes a 
very ^^^o^t detay the eitact 
liming oF wNch is dec^rminad 
bv B', before sounding 
aputse. 



Bus 5, 4 and 3 contain Ihe 
BORDER colour. 



A: BORDER cotoUF. 

A: BORDER colour but with 

bit 4 set 

C: BORDER colour + bit 4 set. 

Disable Interrupts. 

Preserve the value Of C^ 

Scan the keyboard. 

Restore the value o1 C. 

HL: the key valu« fof 'Caps 

Shift Space . 

Reset carry flag. 

Compara key pre^s^ I if any} 

with 'Caps Sh^ft Space \ 

E^it program it desired. 

A: - key code (ignoring ShjftiL 

Loop if no key pressed. 

A: ^ero. 

DE: key code ignoring Shifts. 

Point HL to note value in table. 
B: note value. 
Compare B with zero. 
Loop pf no nole on ihat key. 
A: bordef colour (bit 4: 1 L 
Preserve the value of B. 
G^n^rate lirst half cycle. 
Restore the value of B. 
A: BORDER colour (bi! 4; OJ, 
Generate second half cycle. 
Repeal sequence. 
Enable Interrupts. 
End of routine. 



4 The people yvho name these 
things must have soma sense of 
hgmourH: 

If IFFl = O then: do nothing. 

If IFF! = 1 then: Stack alf 

registers onio the n^achme 

stack- 

CALL 0038 IS eKecuied - tNs 

does The iollowing: 

increment the system vairiable 

FRAMES; 

scan the keyboard, updating the 

system variables K ST ATE and 

LAST^K 

POP all registers from the st&ck 

and carry on as before 

The nOfmat slate of the f l^t Iff 1 
SS one. so that aN programs. 
machine code Or BASIC, are 
slowed down because the sub 
routine at 0038 is executed 50 
times a second without our 
knowledge or consent. Wrth 
regard to music . it means theesi 
act timing we require in order to 
produce square waves of the 
right wavelength will be tot ally 
wrong since we shall have no 
idea as to whether or when The 
interrupt routine will be carried 
out ^n any given cycle. In order to 
overcon^ this problem, ji is 
nece$i^arv to reset IFFl to lero 
so that the above sequence of 
events will not be carried out 
The instruction Dl (Disabfe Ir^tff- 
rupts) is equivalent to saying 
LET IFFl ^ O, and so this, \hm, 
is the instruction we need. 

When The Spectrum, m nor 
mal use. watts for a key lo be 
pressed, what is rea^iy happen- 
kng IS that it is waiting for 
K_STATE tochange^ Note that 
this can only happen rf IFFl - 1 . 
for otherwise the subroutine at 
0038 will never be called and 
the Spectrum wilf just sit there 
waiting forever ^ while ihe poor 
oW user can do nothtng btji 
gfiash teeth and throw bncks at 
the television. In ordef to pre 
vent this from happening EL 
(Enable Interrupts or LET 
IFFl ^ 1) must be executed 
before returning to BASIC Any 
machine code program which 
runs while the interrupts are 
disabled may only scan the key^ 
board by using \H JFEJ instruc- 
tions, or by CALLing 
KEY _ SCAN, not by examining 
K^ STATE or LAST„K. 

Figure 4. then, is the finaE 
result: Cathy's Program for the 
Spectrum, Oesptte its lengthy 
appearance, it is actually quite 
short and doesn't take very long 
to feed in at all. To all musicians 
out there - behold your new in 
strumenl? 

In my next article I shall con- 
tinue on the theme of creativity. 
but wiith attention turned 
toward the visual, rather than 
the eudfaL 
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ccrnpoe j^«^ 
systems "•"-'"""" :;;: 



THE VERY BEST IN MACHINE COW 
FOR THE ZXSPECTRUfM & 2X81 



«n«J rrpof uriQ iVlTtm. ^ fltncblr Ehii n n h|u«IIv uulblt f6r your milling l^iii. 
dvFi'Twd dJla And r«pof I diipiiv Iwrruti. ctyrMfm^ wM\Mhtt i-^ft^h filv. fic&rdi 

Awt^fF. updal*. frmltiplt rndeppftcle^^l IHqi.. prinlifig ¥«. «ir i^n lo lupooft 
mKtoi^wt^ '^i^itti UfKlt dtlivftft Htm^y Ml f^ BK W9 irtm i% mi£hii>e crdck. ■» 
vou VI IZ K E»f 111* Cwnvi *ith c.«rnp4# file ml 22 ptq/t mtnu# CI S W 



«ESF Masterfilo-16 



lATc PwM* pfddwc*:! # lulw ¥ifS*or* ol WASTE ftF I Li CJiW M«Tf flFlLE Ifl. 
II hj^ rrnxl of ihf ivitu^nn of tuq MAStEflFIL£. Hrilti 7 pfvdcfin«c| ffpon 
lormjTt jrid E ^t drlinfd I Kith «^ n^frw. nSdrRS, etc , wid wv h#r« lound « 
iwlul 4500 M** oi lil« lfl«r MASTERf ILE i^ MAST€RFlLE I6n luily 
'flit cwnpaiHblf' mnA imll ItippiJy prcbc^ix e»rfi qlhcf 'i f ih». $o iKifl 161^ owwrf 
irihoi upfTidt ce 4SIC Cin m* itwir did f ikM imfrwdMCtlv. Cdtnplfftv wrilfi 12 Hiqi 
mwHJjI. prtcv^ it La iS 
PLEASE fJEMlMBEH TQ StAT^ " - — - - 



''?liU*MiH 



Spocffurn , 

^:a^v^5^^TT"l ,■;? '■ ?:'^=^f ^; f|im« ^f Hw ■ m*r*' want I v 

^rh IS rfiaiii^ i c^hmn. Iaht ^Ifficf . 9 QrK^n. qwtdt, dimo >modt. €^HK« 
0f h<^1ich cOf^lriH An ti|f«ardyrwkE^ i|f»d EMrQwn" rmm% Bof 4 AJIvi f^ 
P«{»ulir C£P<T^I3u1infl l#t«44y Wt iNnJi you ^M ion* CSK 



16K?xei 



gups 



UMsni idpfitkcai ipK fo GULPWAIV 



S'64.mi THE FAST ONE 

MASTEHF iLt ^nd ri in krt* til trtH Itw wwM now ^ 
loMAST^ftFllC C1?00 

C«mpb«ll Svst«m. Oept.( zx ), 
15, Rous Road. Buckhurst Hill. 
EsMx. IG9 6Bt.EfHtMd. 
1iM«phone' 01~«04'0589 



it rh# prrdvcnwr lo 







Battle of Britain 

A Strategic Wargame for the 4aK Spectrum 

OnB day in summer. 1 940 l^epOrts are corrung m pf eriemy tocimh-^ 
SQuarirans crossing ih^ E^^gi^s^> COiast. Large! yfihpiown 

How are you 10 iJ^ploy me ntne l\qh\et s<|Liadfon$ und&f yguf 
iiprnmand (0 iriiefcopi rhe ifTcoTiing ihreat^ 

6'i^S'^ afK? ernemV squadron movemefil^ mm plolie^cm a superb 
nigh resolulion screeri map ct toatn easi Ei^glanct vwtn communj- 

caiions sisals gt^senied both visually and *ri mofse code 
Filatures var^abi^ ditficyity teveis iuH torsirDi o) squse^oh 

Trav^mrrnis mrhtomly setecte^cl targeEs and ^Ofntser rouies io^ 

eaeh gam« ir»leiltgt^fTc<? reporls rfl^iyeifcrng ^c 
A V^nse game pt siralegy for Onf? piayer 



48K Slrategic 
Wargame 



only £5.95 
(inc, p€rp) 



MS 



73 Th# Broadvyay Grantchfister, Cambridge CB3 9NQ 



QUICKSILX/A 

are proud to announce they 
are now marketing 

PIXEL GAMES 



TRADER 

A trilogy of 16K ptoqrammes EfMt combine to give 

an epK 48K gr^phrc adventure As a galactic trader. 

you deal with some ^.^ry bizarre custori^ers indeed. 

WAl you Jive to Trti the tale7 




SilBSPACESnnKER 

.,^ - - *adiy Artirrot 

m Che Ffder at»on spac^iines 
and tiy to *vr back to *^ 

+ 2iOfi " aattie of ine 
lobos Fight tor si,/rvTV3il in 



rmiQUEST 

with the help of your ofv 
board cofrputar: you seefc 
a h3itiil3C te planet am«l3l tfie 
^rscNfd«?#pipace, 

acfcenture, ytju a#e matched 
off ihe Ear* and the ipaee 



PlK£L POVViR A grsplTiCi workiTxap fM^^v.: 
'^Niiures Jike Creole. Anwfnd. yr«?. View S^T 

HArrVESTFR A cui'thfoat ^Cratxfgy g-imp for ? id 4 pt!^*rrs 
BRAINSPQRiyi C^rt you gpt Our fhrr*- ^p^wf pi^kwer^ jvro'^^ 




r 



TX-fll GAMES 








Tr^^er 


ZX'SI + ?6K RAM 


£9 95 





SubspeKcSiNker * ZOf 


ZX-BT + f6K RAM 


U9S 


n 


StflfqLfPsi + Erxountef 


ZJtSi + i:6K RAM 


G95 


u 


VIC20 GAMES 








Trader 


VIC20 + I6K RAM 


£14 95 a 


Sutepace Scnftn^ + Zof 


V(C20 + I6K RAM 


£795 


a 


Sttifqifp^t + Encounter 


V1C20+ 16KRAM 


£795 


u 


hKtlPowef 


V1C20^ 16KRAM 


t;9S 


□ 


H^^vesie^ + afainitorm 


ViCKi^ T6KRAM 


£79^ 


i: 



Bease wid rw the g^mw a^ ncketJ 
Tbia/cheque/PO etxiowd... 



rrimuf p^i^^» to qu«c k silva 



iSR^me 



Address 



/ 



ZI COMPUTING APRIUMAY ItB^ 



SOrrWARE CHECKLIST 



Software 
selection 

If you're looking for 
software for your 
Sinclair computer, check 
out our comprehensive 
checklists first! 



AM-rxflLE 


a 


Am«rih«m bioli^dfi* 


tOK 


[400 


AM ZXMON 


u 


Am«rllli|hfn Sollwarv 


leic 


[eOD 


AniHiTiiiic leaiwr^ 


i 


Hard & Soft 


3lt 


C3 95 


AriiMjiHJ EmfOf^ tft gOtvs 





S W Ketsvl 


16K 


C4 ?& 


Arc El Fun 


G 


A Porsons 


1SK 


C4 9S 


AsHPtiblvi 


U 


Arric 


tsic 


C6 95 


A«fc«i Sfnppff 


e 


Byffer 


lilC 


£4.50 


AihHdpdA 


G 


Quiciiulva 


16IC 


ES&O 


A*r*iaid» 





PAikto Gffi 


\m 


C3.9& 


Ast4ro«^ 


6 


Siiv«tioir 


IBK 


t3a& 


AltlfOHH 





the Satt**t? F^f m 


leK 


£S.&5 


Aitf o 5l<d 


d 


Arctdid 


leic 


fi n 


Asif o lfhv»d«rt 


6 


iohfiFfirK* 


1GK 


C3G& 


AlGfni 


E 


AVC Sofl wart 


leic 


13 00 


Auiocmf 





C.a««i Computer 










Simi^lolKinfL 


leK 


C&M 


Avirngftf 


G 


Ab^icus EleclrcHlr<:s 


16K 


C4$5 


A* iif 1 





foillMll 


leK 


CS35 


Awi^n 


Q 


Undvntflnding 


16K 


CSS5 


BogdlvHv 


6 


Camb«ll Svilemt 


IK 


C4 00 


B«nii Account 


e 


Tfinifcm 


16K 


re.T5 


Baf^Akn Bytflift 1 


G 


Rchftf^ Shepherd 


t6K 


ts.oo 


Baigam evt«» 3 


G 


{4icn«rrd S^wph*s-ii 


ISK 


fS.OO 


B4Trl<£t<iip&^K*mrKati Orivo 





VhH ComuyT*P 


16IC 


C360 



The iroutile with owning j ZXO 1 
computer IS That you are in- 
variably spoilt for choice when it 
comes to software. Look 
through any computer magazine 
and you will find yourself 
tlourxlerlng is a sea of software 

In this special feature, we 
have gathered together a com- 
prehensive selection of titles 
currently ^val^ab]e on the 
mafket. To he(p you fun her, you 
will also fir^ Ihe type of pro- 
gram, either game !G), business 
(BK Dome&tic IDK Utility {Uh or 
Educational [ES, the company 
you should contact and the price 
of the cassette. At the back of 



the Ei-gtings. you will Imd a Ust of 
all the companies mont^oned, 
complete with an address al 
which further enqusnes may be 
nnade. 

Happy hunting I 

Apologies 

It you supply software cassettes 
and you do not ftnd your pfO- 
ducts mentioned in these tisis, 
please wnte to ZX Computing, 
marked for the special attention 
of the Deputy Editor, and when 
it comes round to updating this 
feature for inclusion in a future 
is&u«. ws will be able to rnclude 
your software titles. 









.^B M 


^^^ 


^^^ 


Bafrl«ol Qritain 


Q 


Bullttf 


1SX 


1 
£4.M 


7VO^ 


i 


'^C^lMf 


^^ W0 


■^ 


Bvim AnAtvii:! 





Hlktoi6*v 


ISK 


[25 00 


^JLH 1 


SI 


JTLlAf 


«■ 


6 


B«jimican 


• 


Ndd«fb«v 


IfiK 


t2h.<^ 


^M.#m%# I 


wl 


V ■ w WV 


^A ■ 


^ 




E 

i 
i 


Bfvant S.W 
AVC SDlrwdm 


16K 
1SK 


C3 00 


1 K Ch«ti 




Ariif 


IK 


C29S 


AVC SottHfirt 


16K 


rsoo 


IKFgnUain.My 


t 


A P^rtoni 


\K 


caes 


&reaki>ut 


G 


Angk^ Ani«riC4n 


16K 


C4 50 


1 1C Gftm4i Pach 


Q 


ArliC 


lit 


te.oo 


BffldhDLft 


« 


Bug ev^a 


IK 


ta&o 


IKMvtiht 


E 


Mr P^jrvftt 


IK 


E3&0 


BfAAkOUl 


6 


4 K Grtye 


IK 


CV3& 


IHSwvfTriq 


G 


Soltw«i« Uit«it 


IK 


£7.9B 


Bmtkout 


u 


Mikf o Gm 


ISK 


C3Sb 


T6K fyn LtdFnifwg 


1 


A. P:ar&oni 


leK 


£4.»6 


B«h:Ii Stop 


G 


A £t ft Sd-rtMirv 


t6K 


C3 75 


l6K^!im«s 


G 


S«f loui SW 


f6K 


C&9S 


Bi^dgir 


G 


ZXSAS 


tfiK 


ceso 


IfiK Mnstis 


£ 


Mf PUfvn 


16IC 


E3.M 


BfMTi^er 


G 


MikroGcrl 


l§4t 


C3J5 


30 [>«l«n£|er 


G 


JKGf«¥i 


16K 


£4$i 


Budgel & Addr«-»i Boiik 


D 


Mr r\jfrv«l 


lfl«C 


C400 


3-D l^yrN^lh 


G 


elK'Ironici 


leK 


C3SS 


BudgetF>ttH>fefn»[2^ 


i 


H.ldertsflv 


leK 


f17 W 


3 = Corner Maj# 


G 


JKG^QV« 


leic 


C49fi 


Bumcwf 7 


G 


Saftwdr« Mifttwrt 


IK 


C4.9S 


SO 1 k Pi oar«^« 


GAJiiE 


Educir* 


IK 


rS95 


Bu^ne^i^ S^Tnk AtcoiiOt 


B 


Tiansfwrn 


t6K 


£975 


AO.Vi NT 


G 


Wofli F^cff 


I6I& 


£5 9^ 


^ikrwss Modtti Mad«H«r % 


D 


CjwI Ccrfripuwr 






Accounlf 


D 


PtrtorMN Sollwiiie 










Swtiuiafians 


t^K 


caoo 






S«fviC«t 


leK 


€495 


Business P4<:^ 


B 


Tf*ni*orfn 


16K 


c^s.oo 


Aclion Gftrn44 


Q 


A Pftf-icni 


16K 


f 4 9& 


Cit^ Ot Worn** 


e 


Al^lprnam 


16K 


ESOO 


Advtntufv 


G 


Fpdhtd* 


16K 


[5 96 


CA^sette 1 


G 


Orwin S^tf WWV 


IK 


C3J0 


Adv«niur« 


G 


AtwrA&ll 


ISK 


ca9& 


Caisette 2 


G 


Ot^t'Ti 5oftW4i« 


IK 


£5.00 


Advtnltif« 


G 


Anglo Amencar^ 


liK 


Li. 00 


C^Sflll* 3 


Q 


OfWffi Sciti**i» 


1SK 


ts,« 


AdV0nlUf«A 


G 


ArtiC 


ISK 


CS9S 


C MSA Hi 4 


e 


OrVrruii Scft^Vt 


leK 


C5.0C 


Adv«rtlufVi 


G 


An»G 


16K 


C59& 


ZXScfirt^l* 










Adv«nlLjr# t 


G 


Artk 


t6K 


t5 9& 


GuflfigNt 










Ad't^vnlUPt 1 


G 


ANrsoft 


leK 


t^9& 


lovi4«fi 










Adv«fllLiffr 1 


G 


DJMcKkdy 


1@K 


E&OO 


Gitifljcy invAden 










Adv«fi|yft 2 


G 


D J Moudy 


leK 


fSOO 


l4uk«bil* 










Ad¥4myf« 3 


G 


D J ^Aoodv 


16K 


C&OO 


fyn^^iiONiS 










Adv«niijf« 4 


G 


DjWkiody 


16K 


e&oo 


Lift 










Advifilur* In Jmw 


G 


Wdfl Fd^c« 


16K 


tsoo 


3D T>c Tk Too 










A^rUm 


G 


Ca&«t Cofnpulcf 


leK 


£6.00 


Caft5e"eG2 


G 


Mon 


16K 


£4 95 


Angl« 


E 


AVC sonwitB 


I^K 


C3 00 


RiRflt RouiHl S*iym 










AlMJdm 


i 


ei^Antf s w 


16K 


€1 B7 


Secr*i Cods 








1 


Ali^n Dtopoul 


G 


SilyQ(»oli 


t6K 


€3 9b 


Mirnd Boggling 








d 


AMAZON 


u 


Afkiar£hflin Soli^drir 


16K 


£8 00 


Si^v«lto 










AM-IXEDIl 


u 


Ani|«ri|i»ni SoH«v4r« 


r6K 


C400 


Mefmkry |£ducl 
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SOFTWARE CHECKLIST 



Secf el ^«ii49* 
Characlei QooM 

DcKHJliini| V¥i1h Gr«pl«Ctt 
tnvurbl* ln¥«dtf- 

Mirtam Knockout 
Gidliici 

l^rnd the M^ie 

Gilatic Invasion 

^■nlB Holt <loll 
Solitaira 

flacG TrACh 
Dwe 

GcHf 

FjscMiAting T&w«f at 

€a»i#ite Gd 
fro Riivihmi 
VcH.ir Bid Rhvltimi 

94Ckgdimfiion 
CiiB«iie G 1 1 

Cii»«niGi2 

Cj4»tii G y ^ 
Setae ft Raid«r$t 

Cutfttt G 1 4 
Flghl Simulfflton 



Q 



Nion 



t6K 



£4.9& 



f440O 



16K 



C4 3& 



liK 



C49B 



Criti» II Sp«c»ii 


G 


AltiC 


1€K 


C4S.00 


City 


G 


Macronics 


l^K 


£5.95 


Otwt 


E 


BrvAntfl S-W 


1@K 


tl i7 


CwT«p<l#r 


U 


Sklviriiolt 


16K 


£S&S 


Cdrnpoiind 


E 


AVC SollwAfiff 


l&K 


£300 


Compuriit 





J4V4<^1 


1SK 


£4^i 


C«fTt|Hii«rtfrifHr 


D 


Coinptjlefwrnff 


1BK 


£7»5 


Coniptji«f cot^i zn 


e 


Bullvr 


l&K 


£795 


Condii4pn R«d 


G 


W&fh Fc»f4:* 


VflK 


C3d5 


Cci^tl4cl 


G 


Miirtech tiammm 


1 SK 


£9 SO 


CcmsL»llatK»n 


G 


Anglo AmariCMi 


1QK 


EflOO 


C&unl*r 


ti 


Buffer 


I6K 


c&.so 


Cr*p pf Daqm 


G 


M*Cfo*naf 


i€K 


£493 


Crjtic jl Paih Ai^AlyiM 


B 


Niid&tbftv 


16IC 


C1!^00 


Croiike CravvLd 


G 


Quieli*ilvji 


leK 


£3.9& 


Clyibfataan 


D 


Hmi4 h SdI t 


IK 


£^9S 


Cuil04 Iniiyt 


U 


SflncKi* S' W 


IK 


f2-tS 



Fiii&n 



l«t£ 



£4.99 



^^-^nu^ 



Ptiofi 



tW £4.t& 





rBIDCI 
P*SiOO 
fHiOfl 

Plion 



P^iiOffl 




C*!fl«(WftlM 


G 


JI^Gftvi 


Cri.i$ov« 


E 


BfVBOSfcS w 


C«ntipfldt 


^ G 


UAm«»aft 


C*till|»dt 


G 


dK'tioniCB 


C*nlipiM*i >r$fif!ihiciii 


G 


<3iC'tioniC» 


CN^npiorn Oljij 


£ 


HoH Ciis#tm 


Chvi<;i#r Fi«dicicir 


D 


Hmt^ b Soft 


OltH 


G 


MihciD Gun 


0»fi* Boara 


G 


Naid 4r So*r 


Civets 1 4 


G 


AL>4.»5uIe 



lait 


£4 S5 


DCodef 


U 


P«rfO»n«4 SoliAAic 


leK 


1 

E5.95 


leK 


£^.9 5 


DaiH 


G 


CAi«A Computer 


ItK 


t&OO 






DwrihI It ih# e«a»^ 


G 


AngpD AmeNtart 


lex 


Efi 50 


i«e 


ElitS 


Di€ns«l 6t %hm ^eiisl 


G 


iig Bvie 


leK 


£6 50 






D«1il&*V« 


& 


Gpmini 


IBK 


E? 50 


tOK 


t6i& 


D«1aB«« 


e 


Mr Pbfv«« 


1&K 


no 00 






l>ftid BaHf 


u 


GwnbtfH SvHiefVii 


ISK 


CIO 00 


IK 


E4.75 


D#iA Ftfiff, GropJvcs 


u 


V6H ComgiyiHr 


leK 


f2 50 






D« JIH 3sle 


G 


Billl&r 


I6K 


C4 SO 






Dflat^ SUP AllAch 


G 


Palanlir 


]«IC 


C&OO 


liK 


rail 


Dvbug 


u 


MikfoGdn 


^m 


I39S 






D«l«fid«r 


G 


Ou^cMriya 


l^K 


C5S0 






E>elleK 


G 


dX'irtrfica 


l&K 


C396 


f0K 


C&J& 


D«Ct*!Clt 


□ 


Afvglo Afw^an 


les 


£900 






DKtatOf 


G 


0Mg iyl* 


16K 


£900 






C3H|;igl«$ Kifcf^rn 





Micro CorFipulvr 


1GK 


£499 






D^igki Kiichfln Vo* ! 


D 


M<cro Comi3uttr 


leK 


£4.99 


■ta^^ 




Piggies Kiiciurn. Vol 2 
DkgglBiKilehtnVpl3 


D 
D 


M*cfo Compiiiei 
MiCfo Cowpuwr 


IBK 
16K 


£499 
£4.99 


IttlMtm 


^^^^H 




'^"fi/liifb 


1 


D^it'fi Wirt« C«lliii 


D 


Mkfo CcKnpurei 


TeK 


£499 


^^M t. 


'- *f 




Da Nat Pau Gc^ 


G 


Work FoTC* 


TiK 


£685 


■vv 


J 




Ddut]^je fiFB-ak DnJt 


G 


Bulfm 


IK 


£600 


?.N 


ffg 


Ot^^on Waic Lile 


G 


Soil watff Ma»l«r$. 


t6K 


C6 9S 


^. *<^ 


^s 


EducAlion^l^ 0u¥7 


€ 


Romp Caftuttos 


teic 


£450 


^.Yfal 


RS 


ElecfFicity 


£ 


AVC SoHwAtv 


1§K 


£300 


^11 


In 


Fleclrpntci 


£ 


SfM^lle 


t£K 


E5 9S 


Sc / 


Iw 


EncounBar 


G 


P4ke« 


S6K 


£SM 


^ ' 


1' 


E«D#orvg« iiJv^ 


G 


ArtiE 


i€#; 


CS9S 


yj 


1 


F«rn4^ic Vovsgg 


G 


FoilkaHJfl 


16K 


CS&S 


1 ^ 


r 


Fati Life 


G 


dIC'IrDorcf 


IBK 


£395 


"i V 


f 


Fightef fttot 


G 


pigrul InxAgraiian 


16K 


C4.4S 


lL \ 




FmMCiii M»nA9ff 


6 


Middorbav 


1€IC 


CflOO 


^ J 




PoQitiil Man49«r 


B 


A^hCiNve G»m«i 


16K 


E7J5 


^^ J 




FEurball Pool* 


C 


HwilAHd 


IW 


£9.35 


J 




Fciom^ R«CGrdi 


G 


MhCrornOf 


ISK 


E4t9 


J 




FOTHS 


E 


Ave So^twi^fe 


1614 


£3.00 


^^^W 




Forensic 


1 


AVC Sott**ri 


IfiK 


E3.00 






Forth CamfkyBf 


U 


A^lic 


16K 


C3&00 


1W 


E4.96 


Fwlresi^Pofitoofi 


G 


V&M Coniputffr 


16IC 


nso 


1W 


£1 67 


Fgrfyne teH^ng 


G 


Buuonirs 


\m 


C5 00 


%m 


E1.9S 


Fr»ttGN 


E 


AVC £oft«ir« 


16K 


£300 


l«K 


£49S 


F'ogi 


G 


Mikro G«^ 


liK 


EJ9B 


i«ic 


C4S& 


Frog9«' 


G 


DJL SofTwut* 


16iC 


t59S 


liK 


£4M 


GBLEd 


G 


SWHss&tl 


I6lt 


€5 Z& 


11 


£3 9S 


GCE Wlath* 


E 


Rd&e Caftt«Ufl» 


ISK 


[4 50 


liK 


ES.&a 


Galac1»E! Fair«l 


G 


Ciomp^Lilop P^tnliLi 


leK 


£491 


IK 


£3.0fi 


Gfllamjin 


G 


Arfk; 


liK 


E3.9& 


IfiK 


EB9 


S 


<3alfflSC^J*n?L 


G 


Quitk-^ifVIt 


lAK 


r4 95 
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SOFTWARE CHECKLIST 



GpHJlRvCofilUct 


G 


Ma^lfrch GaFTiflS 


16K 


t950 




GiJa^V W4nid4.'Stftf Tr«k 


G 


Arthc 


T&K 


£6&0 




Gwftm 0^ Ct^kvt 


« 


MkCfDrr^cf 


lefc 


£4.00 




Cjifnet 


41 


Artie 


IK 


C6O0 


_^ritfP^^^^^r4 


Gkrnvi 1 


€ 


CT«b 


1&K 


fSOO 


K^**'ti>^^^ 


GiiTi#s Pmk 





Mi^lirQ Gtn 


IK 


£3^5 




Oem^f f^flck \ 


Q 


Sllv«t«Dft 


I en. 


C3S»S 


Gim4s Tjih 


6 


Dvf«al ComiHittng 


XK 


£4Sfi 


Gaiti^«fap« 1 


e 


J K GiAys 


IK 


e:3.»5 


Gim«iiAp4 2 


<i 


JKOrsvo 


?€K 


r:%#s 


GaR9f«l Knowled^ 


E 


A FariChTMl 


3 6K 


f4g& 


C«C^4l||hv 


£ 


PifQfT 


t6K 


€€9& 


Qmog/fwn^ 


E 


AVC SoHwin 


IftK 


£3.00 


Qfvem Hunt 


e 


P«rH>i>al Sof [wart 












S4rviCBl 


tOK 


C3 9& 


^^^^^^ 


GiM 


6 


H^ldftrbav 


1£K 


£600 


GobMimtft 


Q 


ArlJC 


16K 


C33i 




Gobbltfi 


Q 


Thft Sof fwtre F*rm 


16K 


f5,i& 




GrAiil 


6 


St^rtftn SahmfAt* 


i6K 


L44S 




Gnph 


E 


AVCS^^liware 


I6K 


C3DD 




Gr«0#ikc Goi^l 


6 


Silv^rSHtd 


16K 


t39& 




GdII 


G 


R £j R Softwaie 


16K 


£3 75 




GouMi Storiu 


1 


ervant*$W 


leic 


£1.6? 




Gll(MX ^ 


y 


Nici^ GodiAnn 


leK 


£6.99 


Kttly Kofli 


Gf«Ai«$i Gam«4 Vt 


G 


Work Force 


16K 


£5,00 




Gf«04t>i^Gykli 


n 


Pnip0i ASBOCMIQ^ 


leic 


£5.00 


Ul>rvltilh 


Gulp 


Q 


€*nib«lk 5v9.i«mi 


16K 


£400 


Labfymfh 


Gulp 2 


G 


CamfcMll SvKternt 


I6K 


£4,75 


language DbcUcwiftfY 


Hurii^min 


Q 


Nm€I^ GCKJWifl 


*eit 


£299 


Lif« 


Htdgehog tf C^ 


6 


Duffvr 


IK 


£^Q0 


Lin* Ranofnbw 


HighflifiGrftphiCi 


Q 


M^fqruc* 


leic 


£4 00 


lir^Af PVogr^rflfTiif^ 


Hisiwv 


i 


Fftion 


^eit 


£695 


Lovt »nd D«aih 


Homv DociDf 1 





Eatlmead 


16K 


£6.7S 


MCcsidBf 


H««rit Doctof 2 


D 


I«»|in9ad 


leK 


£eJB 




Horn* Doctof 3 


6 


Eaiimaad 


iait 


£675 


MKhiniF Cod* Mofulw 


Hooii D&£Tdf 4 


& 


Eaftlmtftd 


16K 


£6 75 


DtsB^umblBF 


HOrni DoctOf b 





EaSErpinad 


1€K 


£679n 


Mpthlnt Cocje Tflf T Tofll 


H^mt DDctQf ^ 


O 


Easimsad 


IflK 


£6-75 




^^o*»» Rfrcifro 


G 


&Jtfdn4ci 


IflK 


£1200 


MHSiim«2X9l 


HOC$« Qf QmSFTi»f 


6 


Anfll« Amarisafi 


leit 


£700 


MiigJCCub* 


Hum«niK9loi(]v ^ 


E 


AVC Softwart 


leit 


£300 


Migic Mountain 


Hufnin BfOld^v 2 


E 


AVC SQhwari 


16K 


E3 00 


Men Pjiga 


Hunt 


G 


Afnb« 


1@K 


£4 95 


M^irffi Mttlha IV 


Inci Cijr» 


G 


Artit 


I6it 


£5 95 


Mflstei M*1hi V 


InCi^rri* tax 


E> 


ZKSAS 


16K 


£6 50 


Ma«icr Mirid 


ln<f«' P6!tH¥M SvS[«irk 


D 


2KSAS 


16K 


£4 50 


Malh4fTLitics 


lnhai^l4nCB 


G 


SWMflSMk 


16K 


£4.25 


*Mrm 


IfiltQffltiDn 


E 


Unpvafftiiy Sofrvifjira 


IHK 


£6-t5 


Mai hi 


Iniffprnediaia trtfliimri 1 


E 


flo«* Cait«tt«i 


16K 


£4 50 


Mathi Pack 


tntvim«ciiite EnylimH 2 


E 


Row CaawrtHt 


16K 


£450 


^atf»M pparatianf 


lntBrm«di«ie Maiht 1 


E 


llBH Casutttft 


16K 


£4 BO 


Milfii Pianf^f 


Iniirirwitoic Matlii 7 


E 


Rom Ca»Mrir4i 


16K 


£4.50 


Ma2« Pr«g R9C& 


IllVfttflft 


G 


Silvwuft 


16K 


€395 




Ifivadffi 


G 


An^O< A-rneiicin 


16K 


£4 00 


Maffnvah 


li>v«tfiri 


G 


Bug Byte 


169C 


£400 


Maf«g» 


lf^v«|«ri 


© 


Quickbtva 


IfiK 


£5 50 


Met charti ot Vflnui 


InvwUlf^ 


G 


Ab«fsi>tt 


13K 


£4.45 


W.ir*ii»l<i 


InvBftOn RjfCft 


G 


A^bc 


16IC 


£396 


^irvf oF Moiifl 


Inverxiam bBiDr? 1 850 


E 


Ffc&n 


iW 


£6.95 


Mmfla ql Saiuf n 


JO ArcAdni 


G 


CofFip utH r H enlslft 


16K 


£4.95 


MiMi SpBce Invad^rB 


JimtOF CngJiih \ 


E 


R9ii4Ci>5&Bll«( 


16K 


£4.50 


MiSiHjn tmiMj^siti'lfl- 


Junior Efiglivh II 


E 


flllHCBll«1l«f 


16K 


£4.£0 


Mon»mr And Oiias^mlhlt 


JunhBf MattTf 1 


E 


Il0«t C«iwn«« 


16K 


£450 


Moelgag« 


Junior Maths 2 


i 


Hdh CaiHitffi 


16K 


£4 50 


Muflifi.1e 


KNngjdom ol fJjWT* 


G 


&ufr*r 


tiK 


£450 


Muncbftat 


KncKki3^t Whin 


G 


An^O AmBftCari 


tOK 


£4.00 


Mynch«r 


KRAKIT 


G 


Arlic 


IflK 


£995 


Mui*c Ir Comp^wfi 





Muf ic Bf eakoul ' invidvps 
Namiidf BaKlfrfs 
Naflv In^BdnFs 

Natiy McHjriTapn 
Mavak Blociiada 
Ntghl Gonn^r 
NightinaitPark 
No^aliilt h A-uthDf ■ 
MawdirMk. parri^lien 
H tanpin 

tlume-r^logv 
Qik^ Qf»s Out 
OffiC# 

l*vpl CHamiytry 
O Lsv&i French 
O Lpvi>I Mathm Rw»4kQn 
Ori VoLrt Mfltht 

OptMTIiJS 




I 



6 ^nwuil SoUvyartf 

G A ait 

G Sottvvif Q Masiari 

tl HawtOA 

G Arlic 

£ Univ«ri4Tv Sollware 

Automara 

U f^rs«o«l Sohwvoft 

U Mikro Gen 

U Qntord Comiiutir 

i^bliihirug 

& AUC$ctllwHra 

G CanubftH Sytlam* 

Q Phipp^ Auooaitti 

G MaiA^Goli 

£ eull#r 

E eMilvf 

G Hard If Son 

E PtiOfl 

E APira^nft 

1 ZXSAS 
E AftJC 

E UNwafmitv SortMrare 

i Bottif 

G P^aonil S@ftwa^ 

SarvkCtts 

G AtHfiialt 

G BugBvi« 

6 CPyltal Compij|4ng 

G R Ir W Software 

G Sfvarn S^liware 

6 Satuf n Devv^opcnvrti^ 

Q Htwton 

G Btlllef 

U CryiTaEC04^puting 

D Z^ SAS 

U Artgtd Amerncin 

G Qutcksilva 

G Sllv«f«£!lf| 

E Pticn 

G MiCforHC« 

Q ArtfC 

G Gidlri^lv 

G GKltro^e 

G Hewson 

G Otgital Inivgrattof! 

G S«}f twar* Ma»t«#% 

E Ptadfi 

G Pht^ps Ait&otrftt«s 

E SF^ti^ir* 

G Carnell 

G Nick ^od^m 

i Nek Oodwm 

E Catf^ac 

i FTd*« Caisettes 

E CaiTvutatutat 

6 Buffer 

G WifktQ Gfiii 

G Gii^rci4e 



16K 

16K 

16K 

16IC 

2t 

16K 

16K 

in; 

t6K 

iSK 

16K 
ISK 
IBK 
16K 
^6K 
16IC 
16M 
M 

IGK 

4K 
16K 

16K 



£3 05 

£S 9^ 
£3 75 
£300 
£4 9S 
£6 95 
C5 00 

£7^& 

£3/95 

£9f5 
£300 
£4 00 
£5 00 
£4 00 
£5 00 

i^ ^? 
£r- ^L 

£b Oil 

£1100 

£5 $5 

£6.CP0 



16iC 


£395 


%m 


£4 45 


^m 


£10 00 


16K 


£6 95 


IfiK 


£3?5 


16K 


£4 9& 


16K 


£7 50 


m 


£3 95 


t«K 


£4 50 


liK 


£8 95 


1 flK 


£5.00 


I6lt 


£17 50 


1filC 


£3 95 


t«K 


£4 95 


%m 


£gf5 


IK 


I7$b 


teit 


13 96 


16K 


C4S& 


1@K 


£4 3& 


ISK 


fR -i! 


IdK 


L4 i: 


16K 


£6 9S 


16K 


£6 95 


leK 


C500 


UK 


C5 95 


I6K 


£4. SO 


tm 


£1 50 


IW 


un 


1W 


£5 50 


*6K 


£4.50 


IflK 


£4 50 


teic 


f ■* ^^• 


10K 


£4l. 


ISK 


le ^5 


16K 


£3 S& 


13K 


f3 95 



, 



I! 
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SOFTWARE CHECKLIST 



P* yrqil.' CQ\fi A nal y its i 

Ptbfuon^tnt&^An War G 

fMnntI B«nlinf Sv^ttm D 
sPirwinnfll RftUHd SyBlvm S 

PIP U 

Phtpprf Adventur«s 1 G 

Ph^Frob E 

POdi G 

Plmtnii G 

Pt«ii«t Dtfender G 

Plir^i Uimitfr G 

i>tmr of Deaih G 

Plgifer U 

Po«i% b Plovwriiflm I 

Polynom'iit E 

PtvmmY AtMfimi^iic E 

PrifliShoi 

Program Mtrge B 

PrDorifTi Pick I G 

P!6gf im P«ck I U 

PiogitfnPtchll G 

PrdQrvii Pock II U 

FtDSrim P«ck III G 

Pogrom PMh IV G 

Pina^am Pick V G 

^{>grflm Pack IV G 

Pn:tfl**m Sio^i 6 

Pfft^ommer^S Tnjotkit U 

Puc^irkvn G 

Pufthdse D*v Book D 

PijtfCltdM LidOtf P 

Pyrcfi9i« L4d^ B 

PtxtcHatfi LHdgif B 

OS A.5i«f04di G 

QS D«fffr«d«r» G 

QSInVitidrt G 

QS S[lTamti4« G 

OijSfterlv Arwlyiii 

n«irHLinib«r D«l«ie y 

frei»4l AccihiRlin{) D 

F^sum To Earth G 

Ftevspfipid CNftts G 

Revflta G 

flivii* C^fl^^ti^v E 

Riviw Math* f 

Rt\rS* f^vS'Cl E 

Floman EmpfF* G 

&Mt Dfly Book P 

Sal«mUil9ttf D 

SainUdotf B 

S«i«l LiHJiBlf B 

S«T14lf#4 Wjirr^i G 

S4*fton Qitt» G 

ScFafn«i*i G 

Scfvmt4« G 

Scrnnkit 1 B 

Smei Vallfrv 
SKtit bI Ttn^^rth Manw G 

Shut P^tf Dtio P 

Ship Of Doom G 

Simiti E 

imp G 

&tipfMf G 

Sofcf f>> G 

Sp*;i F^g^lJt^ G 

Si^iCi IntrudvPi G 

SpKi tnv«d«rm G 
S^OCH tr^vaderi « G 

SpiGt Irrviderm G 

SikiCt lfiy«ij«ri G 
SpKe intvAdei vPfan«ioH[S« G 

S^ecn Tro^i G 

Sp»M trek G 

Sptlbo^nd E 

SiHi^ E 

G 



VfrH Co^pulBr 
V^H Compulffr 

MC Luthia^ian 

HiHon 
CofnpuiBiisr 

Ave SofllAiAfB' 

Auiofrhii,ii 

Jcfifl Princi SiW 

Kowson 

Artie. 

Nek Godwin 

Ptioft 

UmvarhTv Sollvyatfl 

CiA«£ Coniputit 

MC Lothiwun 
ACS 

Af>ab Am«iicin 
Bug Bvl* 
Angto Ain*ficin 
Bugivlv 
Bug Bvr« 

Bug &vi« 

ACS 

ACS 

Hin^iofi 

Tror^lorm 

IXSAS 

Tramioim 

TrArisform 

Qya^ktiHi* 



Qmckiilvfl 

Tr«fvtfofm 

UniwriHv ^Hwwa 

W0«k Pofc* 

ZXSAS 

SaUjifi Dffv«k:mmantt 

Micto GfffL 

Ab«ri0rr 

S^iKlaip R*se*rcJl 

Buffar 

Buffet 

Buffer 

MC LothhirMK) 

Tri#k«l^«n 

£XSAS 

TrftntlOrrn 

Trimf0r fTk 
MC tofhlonm 
Hid«fb*V 

WktoQm 

Qycksilva 
PiCTure#qui 

E4»<i^40ft 

HiAderbi^ 

IXSAS 

Artie 

C&n^MI SvilQftti 

AVC Sof tVlrfrt* 

Hard Gr Solt 

Sfivtrn Software 

Arc«di« 

HewiDfl 

MthfO G^ii 

Macionnck 

Maciprtic^ 

dKlfOf^bCS 

SoUwarfl Ma^tersi 

Worh Fofee 

Buffer 

Tringform 

Piloii 

ft tr f* Sof iwafff 



16k; 
liK 

4K 
I OK 
leK 
l&K 
IBK 
1SK 
16K 
IK 
ISK 
1GK 
16K 
1GK 
101^ 

leK 

r&K 

IK 

1&K 

UK 

16K 

IK 

IfiK 

leic 

1 fix 

1«K 
IfiK 
16K 
tBK 
ISK 

leic 

TQK 

4% 

4.K 

BK 

4K 

16K 

liK 

16K 

ICiK 

16K 

16IC 

ISK 

IBK 

16K 

ISK 

16K 

16K 

t6K 

^K 

16K 

3IK 

l€K 

16K 

IfiK 

16K 
16K 
IBK 

fBK 

T^K 
IBK 
IftK 

1 SK 

IfiK 

16K 

ISK 

4K 

ISK 

1€K 

16K 
VSK 
tGfC 
lltK 
iBlt 
IfiK 



12^00 
€1 1 50 

C4 &0 

C4.B5 
C395 
C9 9g 
CS0S 
CS.OO 

es&o 

C8D0 

£3 eg 

£3.75 
CSJ5 
C4.99 
C6.BS 
CIS 9^ 
C44^a 

r&oo 
r4 so 

f3.&0 
£4.iO 
E3&0 

C4 &0 

i:4&Q 

i-4 50 
C5 50 
C&&0 

ra SO 

Ci.9i 

CB.?6 

CI 00 

CB.7^ 

CIO rs 

f3.9& 
C3t5 
£39& 
£4,75 
£S9B 
£496 

C1Q0O 
C7.S0 
£6 50 
C4 96 
£6 95 
f 7 50 
C&SO 
£7 SO 
C4 &0 
Ce7S 

£10 00 
CB.75 

C10 7S 
£4 50 

C22 SO 
£3 95 
C& 50 
£49& 
£§50 

£14 35 
Cfl.&O 
£5. 95 
C^OO 
£3.00 
£3.95 
C3.76 
£395 
£3g& 
£1 99 
£5 95 

cats 

£4 &£ 
C3&& 
C4B& 

€5.00 
€600 
C3.7& 
£>fi.^5 



$1 ArqiM) 51 'EPKOUnter 

SiftF Sotkvr 

Si*ni«k 

Slwflrak 

Star Tfak 

Stai f rik 

Sfdr Tf*k 

Star trflfc 

^tor Trek 

Sla.t«sliC¥ 

Slack Book 

Slock Control 
SlOCklBkflf 
Siil^tpaGeStiikftr.Zor 
Supar BrMlipMi 
Sup#r GloopAf ^Frogi 
Super Invanoa 



G 


Suitor 


16K 


C5&0 


G 


QiKkvUvi 


16K 


£3.95 


G 


Watfton 


liK 


£5.95 


G 


G*Tnnli SpflwiPft 


16K 


E495 


G 


SjIvbfidU 


16K 


C395 


G 


&yffeF 


16K 


£4 50 


G 


BugBvia 


16K 


CSOO 





MtcroniCI 


leK 


tzs^ 


G 


&1v«riol1 


16K 


C3.S& 


G 


AbimolE 


16K 


£4.* 5 


i 


HewBori 


IK 


£3.75 


1 


S«¥am ^ft^ara 


leK 


£645 


B 


A Pirsofk* 


ISK 


C9.95 


e 


Htl4i«fbay 


ISK 


£25.00 


B 


D C f^obortt 


IBK 


C650 


G 


QuKiktrhw* 


16K 


£3.95 


G 


EftHr^lial S W 


IK 


ceoo 


G 


SiFK:lair Rai«irch 


1«IC 


C485 


G 


Bufi«r 


IK 


£600 




VU-FILE 






&up4r invawOfl 


G 


EtHiTlial S. W 


IK 


£«00 


Supvt Mumpyi 


G 


Sil¥4ftOft 


IBK 


£3i§ 


SupCf Pfg^rimt 1 










PwiTi.L^ir#t Convat»io#^ 










InvainofT If om Jii^iiar 










Ski Ella* 










M»oic Squariff 










DofMJfliT 










Kuti 










UiuKl Caiwcllv 


C 


Piioh 


16K 


£49& 


Siip4r Sctaml^ 


G 


rhe Soli HrarE Farm 


16K 


C&dS 


Su|Mf Wurrnpui 


G 


&lvtlMHl 


16K 


£39S 


SZX TSA 


U 


Saion 


i6K 


£6 95 


SlXOiMS 


U 


Si won 


lOK 


£495 


Tabiti 


E 


Ave SoftMvaPfl 


16K 


£3.0O 


T&Mt T*ii 


E 


Biyant* S W 


16K 


£IJ7 


Tahjitn 


G 


JavioTi 


!6K 


£496 


Tarot 


E 


V&H Cornoyief 


16K 


£2.50 


Ta»iitor4 





Tavnarv 


liK 


£^50 


Taftiptffti 


G 


Mikro Gttfi 


16K 


C3J5 


TenihotmgGamtft 


G 


8uff«f 


IK 


ce.oo 


Tail P*Cli 


E 


Mr Purve> 


10K 


£7 SO 


Thaa-bl* 


G 


AkiiCKnata 


IK 


£5. CO 


Th* CoHflCiOf * P*ei( 





Pwoc* 


16K 


£§95 


Tlw Fatt Ona 


& 


CamfeiaN $vfii#m* 


16K 


£12-00 


Tha Plufl Racof d Recorder 


D 


Pi«0O 


leK 


£9.95 


The War GArtifl 


G 


AVC Soit ware 


liK 


£300 


Thro' th* wali.'ScpifiibIa 


G 


SirKlfl»r Research 


16K 


£4.95 


Tim* iandus 


G 


NanvioH 


16K 


£4..fi0 


Tim* L#00ei 


B 


Hilo«rt)av 


1M 


cii.oo 


Tcfmb Of DvacuU 


G 




leK 


C3.9& 


Toolkd 


U 


AiTliC 


16K 


ES.tS 


Tootk^t 


U 


Sinclair A«ii«AFch 


16K 


CS9& 


Tratfif 


G 


QiMckidv* 


leK 


C9.9S 


Trai»irjKli 


G 


Wofik Feir« 


^m 


£S95 


Tta^ 


G 


Am6# 


IBK 


£495 


TYPmlOf AtNih* 


G 


MCLotnior^an 


ieK 


£4 50 


UFO 


G 


AmUB 


leK 


£495 


Vitty Na*t Mountain 


G 


Gtltolff 


WK 


£6 95 


y^ijfrQ kKi«K 


m 


V*<lio Sofiwar* 


leK 


C9 9& 


Vidao^add 


e 


Vtd«o Softwaift 


leu 


CS.AS 


Vtdeootttph 


E 


Vt^o &oliwar$ 


IfiK 


£B«6 


VidKifnap 


E 


VldtO S&it^^t* 


IBK 


£S.9S 


VklCiOfrian 


i 


VhI^ Softwara 


16K 


C5SS 


Vidooview 


D 


V^dao SoHwafa 


liK 


C5SS 


volcanic Dungaon 


G 


C*Fr^«H 


1BK 


£4. BO 


VucalC 


B 


PliOh 


16K 


£7.95 


Vof.lt 


■3- 


P?. O^^ 


TfiK 


fT95 



/ 
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SOFTWARE CHECKLIST 



Warksrd G 

Whki c*n I dd with 1 14 D 

Wkngadi Avenger 

Motdia G 

Wwdrix u 

WofdtpKh E 
Wo^^lA^rch.'CMsck ClJ«ncl»f D 

ZX fiiDinlwf G 

ZXBwQ G 

2X Cheis G 

ZX ChiJi* G 

ZX Chft&s I G 

ZX Ch4»s II G 

ZX Foich U 

ZX Gi aphic ai Ghat* G 

ZX Oth«llg G 

ZX l^iHTil&ail U 

ZX ScrumDic G 

ZX $jdDprinT U 

ZX Spacfr fhvMi«t* G 

ZX Tool Ksi U 

ZX@1 Cli«» G 

zxAs e 

ZXDQ B 

zxMC e 

Zk Wan G 

Z€>mbi4 i S wed ot Pisace Cj 

Zftmbbfrft G 

ZOA G 

ZOH G 

Zycfctmaf^ G 



MCUrnQFiiPn leX C4 &0 

V&H Computer IK r4 ^S 

Nick Godvuiifi 1BX t^.&O 

Wid» Solti^aTe rex C « 9.Q0 

^VfTiba 16K F4^S 

MiCrqG«n 1 iK tX95 

MlC:fP<?9f4 laK CJ.9g 

Ariic 16K f 6 9& 

Aflkc IK C2 9B 

M4toa>*n 1$K C3,95 

Arlic 16K £6 50 

Afiic 16K r 13.00 

AitK 1@K £35.00 

Artie 1GK 1 13.00 

Bbi^ror IfiK Ce.&& 

Piciur«fqufl 1CK t$.^% 

Micr^Gfln IQK £3.9^ 

MicifDfiphcte 10K C4 9S 

WicroGaA Tex £3 as 

BtpgOvte 16K CSOO 

SoftMafu M^Mftri 1&K £$ @0 

OogByle VfiK E&OO 

1^t<:tu^«ta9u4 \W C6.S0 

M#cf*>nNCi S6X C3 9& 

An It tfx te 50 

R&RSott«ar« IfiK C3 7$ 

Pi^ici lex l&bO 

P^Hi^ 16K C&SO 

OJlSQflwjHi 1 "^ [5 96 



Buui- 



■ Lount 
M«telier X 



ZX Spectrum 
software 



30 M»i^nHrt G 

3D T«niM G 

3DtLinn«4 G 

Advflmtutei G 

Advtntute G 

A(hrBntMf« t ti 

ActvomuF« 2 G 

AtJvifitlijrv 3 G 

Advtniuir« 4 G 

Adv«niuf « Otiflti G 

Akr^« G 

Aki«r^ G 

AlL«rk Conimtntt ^ 

Af^^« E 

ArcAd« PkIi 1 G 

Arc#diA G 

A&pf ci Aib^mliler U 

Assembler U 

Atttmbl^ . Oiifl*i«mbttf U 
A^)OC«4iivo Dai j<tMi« 

Svitarn D 

Afi«r4id$ G 

Attto Scf ambit G 

Asoms G 

Aud^D Series U 

ALiT&&h«r o 

Av«flftt C 

Awvi G 

&Bi;-k9»lTiiTion G 

BaiEle Of Bf iia^n G 

Bl«chCfYitaK G 

&idgv G 

Sonntw/ G 



Soltek 4SK C3.3B 

^KfrpffKCS 16 4BK [4.3^ 

Nif w G«t>tf itien 1 G :4 aK C 4 9 & 

Fo^ikacte 1€.4aX C5.9& 

Abar&Qft 48K t9 95 

J Moody '6K C5 00 

D J Moodiv IfiK CS.OO 

OJMcwfly \^K C&OO 

DJMoodv I ex ibOO 

Uvil 9 4SX Cft.ftO 
Cai«f €o>mpy!i«f 

Simuitiie^i lex C&.OO 

Sp#elr»Soft liX £3 SB 

MkCrpMuarfl tSK C4 ?S 

AVCSohwart lex C3 00 

Ohmirga £:lB«tloniC:i 1 BK £4 ^3 

md^ittn SdI liMira 1 ft J48K C 5 ^0 

Pyg-PytC ie;48K £9 0O 

A^l.i: ISK C^9S 

H«wmcif^ ie4gK C8.9S 

D0£tmoduft 1 6 K £ 1 5 OO 

AbtMxEhK ironies l6tc C5 9& 

CT«^h ie4fiX i72b 

Cornhin ie^ r^^O 

W&rkFofci 1i^4iK [4 9^ 
Cases CoTTipuTff 

Simula (ions t6K £&-00 

Atiacps Pffclrprtat* I^K E4 95 

foidk^dci t6 4ex t&9& 

M.ciAw»f« im CI. 00 

MS 4SX f&9e 

CornMl iQHt £4^0 

iCl ItX C6.9S 

C4f n«ll Soli w«F« 4 1 K 1 7 &0 

ZXSAS IS.48K CG&O 

tlwnasait tBH ClSi 



Bu^tr>ttt Piack 
Bi«Bh«f 

C^tHTkifl 

C«niifpftila 

CiTy 

Club R&cofd Colkctof 

Coli«cteir'iPiK:li 

CommoitLii Accbuntt 
CompJar 

Conflict 

COVTtDl 

Count down 
Diivftis«.-HD4loot 

DititiaH 

Dai ft B;*«* 

D#rby Dty 

0t{^lt4l X-Wprtt Comoit^r 

Dffl^orh Advanlu»« 

EcbtO' AftS«inbl«f 

£du^4lional Quif 

ElKlfOfHiCS 

Eft)iofia|}« lilafvl 

ETX 

Ev^iCHi A«£#fit 

F^u^ra Fdiv 

FhgafO II 

f DOibaN IMaas^if 

Fooibdll Ponim 

Fortune 

Galaxiwi 
FiQg^SlK^r<laiAfft 

Fruita 

GafpJty CvfilllCl 

Gdll«tonf 

Gime or Logtc 



B 
B 

a 

G 
G 
G 
G 
G 
D 

G 
D 
U 
P 
G 
G 
E 
G 



U 
G 
G 
G 
U 
E 
E 

i 

Q 

Q 

fi 

G 
G 
«1 

G 
G 
D 
C 
G 
6 
G 
G 
G 
G 
E 



Garn^i 4 

Garrwi Pac^ I 

Geo^4fk^V t 

Gobbitman 

Gold 

Gcilf 

Goffian 

GraiJ 

Graph 

Giopti 

QpaptMi^s C^wftiot 

Gr««rBfitainLld 

GFOirfT-d Arrack 

Ground Foic* Z«fo 

Guipman 

Hangparaofi 



t ranslorm 
C#Mft Computer 

Swrndatpons 
Trmafwin 

Mftro^QW«t 

dK'lrDTii^c 

ArTic 

Docimoclilii 

CL 

ICI 

L*v«l9 

Gomini 

Soltek 

Jayioir 

MAr[ei:hG»1T#ft 

Abtnav EI«ct<onica 

AVC Sofrwaio 

MiCro^phara 

C*ft9t Cofnpytai- 

SvnuiaEmii4 
Buffif 
GeiTuru 

CompuTRr Renials 
H Darwood 
L4iir«l 9 
P^CItiresquB 
R0i«CjlS^II#S 
Spacrr# 
iCi 

NflwGonefaiionS.Vtf 
Arlic 

Abbfs Elfl-CtPOnici 
fl»chafd Shi0pt\4rd 
MfCioifihars 
AtilMx El«Clror»cfi 

Add^c 1 1 ^fr Garnet 

HuftlAnd 

AVC Sol I ware 

AVC Sott^are 

ArMC 

Arnc 

AM Sdftwarv 

Msrlith Garnet 

N> Dar-Aood 



ief4BX fs.rs 



tew 


caop 


16 49^ 


£3iO0 


48K 


£3.10 


16« 


C3 95 


1&4BK 


£4J5 


4aK 


€9.41 


483< 


£800 


48X 


Ef.95 


48K 


cm 


4aK 


f0.M 


1 6 4ax 


n99^ 


4 ax 


ei4j& 


i6 4ax 


£49^ 


4ai^ 


C».^ 


ISK 


C495 


lex 


£300 


16K 


£4J5 


16K 


£5 00 


ISK 


£4&0 


13:4aK 


C199S 


431; 


CI. 9^ 


16K 


£6 00 


48K 


£99h:^ 


16 4SK 


re54 


48K 


£4M 


ABK 


£5S5 


ISK 


£6 9S 


\BK 


£4^5 


4gK 


£6.8^ 


16X 


CB9& 


I648K 


£6 50 


4 ax 


CMS 


lex 


E&9S 


48K 


i:i4 9l 


48K 


[795 


4SK 


E&95 


16K 


C3 00 


lex 


El 00 


16K 


C39S 


16 4a*t 


C49S 


48X 


C7 00 


4 ax 


raw 


4 ax 


£9&0 


48X 


cs.oo 


Ian; 


re 00 





G tCL 

G AfeiicMi iJ«Cf r&THCS 

E ICL 

C Aflic 

G HiRiafbav 

G miB Soltv^ap* 

G CTKh 

G S«v«rn SoHware 

E AVC &qftw,»rfl 

U LtAHnatoft 

G S VW H«i5i«l 

G $iiv«fioft 

G tiian 

G Qmt^i Svilemi 

G Spactra Bolt 

f AVC Son Wife 



r*95 
C4 9& 

ceco 

C3 7S 
t49& 

C4 3^ 

n4,39 

E5XX 

£4.9^ 
C3.O0 
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SOFTWARE CHECKLIST 



^^lB!h toon 

HwKiGa*MSkHfl9 
INufl^y HorflCt 

kmamuJtw. 

IndBi 'R#rri«v«l $y viefn 

mfrftfsd 

lnli«riunc« 

IntffffiiqdiaLt Mii|h& 1 
lmtpniadi«rff MAlht 2 

KRA^T 



G Al^twx ElKtron^CE 1 6K f^ 9S 

G Mamtfolt 4aK 1:4. ?& 

G Abb«i:£le£trent«» leK CS.dS 

E ICL ia*t F€95 

G PiMon 1fi4eK SS^ 

G P^on 1@4eK E6 95 

4fi.c 4at< le 95 
D ZXSAS 16 4eK f6sa 
D ZJtSAS 16 4HK C4.iO 
U ACS Soit were iClSit £6 75 
G SWH«4««IS'VV 4@K CS dS 
£ Ro4# Cassettes ]hK L4 hO 
E Rd5« Ca&¥0tte$ 4BK £4.50 
E nose Cd3t&4l»i 4a K r4 I0 
E Ra»B Ca^settBi 4BK £4.50 
G AiIk: ie4eiC C4.dS 
G AM}eii fleclrofilci IfrK CB 95 
E TCL ^m r6-9& 
G €Dmp4iiDr R^riidl^ 4SK Cii.9& 

G Rkcha^d Sh«|){ffird 4€K C4 ■»& 

E €ii^|3#t: ^e^4eiC tS 50 

G Ar? ic 3 ex [-9 9& 

G Ctsch 16 4a4C £6 00 

G Quick silvB ISK £3.95 

1 AVCSoliwdre IQK C3 00 






MM!hJna Cofje Tvst Tch^I U 

Mage C^rd£ G 

Vhltfig LjiI D 

Mdsferchesi G 

Mdjrng G 

Mdfefflin G 

Wtmt Stotin C 

MffT^rgl^f G 

MvtKtmdi G 

Mrn«d shjl G 

Mm« Dt Mona G 
Wrfiii Of S«E4jffi/R«ifutn 

Tq Eflrlh G 

MomiOf U 

Menilw Hid D^utHimbler U 

VoFtgyi^ 
Mutti Ftm^tion Cilh 

Ceftitc^Nvr D 

MynchBf G 

Muiit 1 O 

N»^t FfciBttt G 

Ltwat CiuHTHMry I 

Omrtocidc O 
0«b . G 

Oebriti G 

iVtffirtir ftiicltff B G 

O-wThtSptCtrufnliCP. 1 G U 

Ovpf THffSpactiufnNQ. 3 GU 

PWil¥ E 

^«Kill 4 U 

Hvam^^Z G 



O Kiof d Con^cHj! tri I BS 

CofflNII 16K f3.S0 

Gdmifin ie48K n9 95 

M^ro Gm 4iK £6.05 

CftmtMll Symmi 4 B it T 1 5 OO 

ZXSAS ie4S*t t&OO 

S{MCU«Soti ^^K £4.95 

Abttfolt liK €4 »5 

Qu^Chtdirt 1 ^ £4 95 

Solltk 1fl4SK £4 95 

dK Ifc^nnei 18 4aK £4.9S 

Quiciii^lvA 4e»t £4.95 

S«y#f n Softwmf* 4BK £5 95 

16 

Satyrn E^evflkiipmenl s 4 e K E 7 &0 

pHitiHesqwo IB 4 as £7 SO 

CtYiiat Computing 1Q.4SK £S 95 

ZXSAS T6 48IC £5.00 

Richard Srw{»h«rEi 4 SK f 1 00 

S<Mrf*on 16 48K £5 95 

ICL l&K £$&§ 

H«1A4^ 1B'48K £5 95 

£pfclr* 4BX £5 95 

C*lfe»« 4&K CS.SO 

jmpaci $<?EtM^re 46^ £5-00 

S^lvftrl^il ie4SK £5 95 

Adkc ISK £3 95 

MelbouFTt? HcHise 1 6K CS.9S 

M«iE>4»jme hk»u4fi 1 SK £ 5. 95 

NDarw^ml liK CSOO 

HiiCili 48K £15 

CL 16K £4,95 

HiEd#rbAv ^8K £25 





Pef »n44 ActQuintng Utilirv 

L«l«#t 
F^»Oi^ek Sinking Sv»19fV» 

PrmiMh'% Tomli 
Pfvynprob 

PriTT^drv AMChmetit 
PnnilSh&l 

Pi o^4iTiFn«f 1 ppverti 

Progtdmt Ffom Sp«ctiyrn 

Piitirli JiD Qflv Book 
PLiict^iiMr Ledgsi 
Quaff ^riv Afl«liy»f» 
RirrkyiniMrr Dtleta 

R«iiPl AcccHiniunQ 

Roman Efnpi^e 
RokIM 

Sales Day Bc^k 

Siniurii W«ff ior» 

Scramtilv 

Scramble 

Sliiihefi ^r fttoi Slvred 

Ship Ot Doam 

Ship Of The Lifte 

SoflNme 
Sorcvfer & Casll-e 
SpKfflnttudefi 
Space Hmdars 
STOE 
Spe*kflttty 

S|>«ciriil ItnvAilifi 
Spectrec 
Sp#f:tr«s 
SpiECiTL^Ti G«ntv 




l> 
D 
G 

i 

G 
E 

G 

U 
U 

GU 
a 


B 
U 
G 
D 
G 

a 

H 
9 
B 



9 
g 

Q 

G 
G 

6 
6 

o 
a 

Q 
G 

u 

G 
G 

G 
G 



Metnuf f« MduM 

Hilton 
Sajcon 
Sol [ware Fot AH 

AVCSoltASFff 

AytortidlJi 
AfthC 

Ross Ci»>S9lt«ti 

C^l^s Corrtpuief 

SlffliiiltiOnt 
Woth Fof c^e 
JRS Softwv ■ 

M«ltK^urn« HoUHl 
trBftilofm 

m SAs 

Tr#n»lorfTi 
VVdfk Fof tR 
Com0uiei Refitili 
»SAS 

Sincliir R#£iarch 
Snecire Soft 
M € LolhtofiJin 
LMm^sofr 
Ttpnst^tfTi 
ZXSAS 
MCLotNofien 
ImaQin* Sol I watE 
Work Foi^C* 
Mikio Gen 
RmiKard She^l^erd 
Aflic 
Richnrii Sh^nn^r^ 

Softek 
Mikm Gfn 
GuickiiWe 

Qutck»ilvt 

Ariic 
Bug @vte 
PalAhlir 
Bug evte 
JftS Soltw#re 



49IL 
lef 

4 ax 

4$X 
1€4eK 

4ilC 

lex 

i«x 

48K 

i6-4aK 
4aM 

1049^ 

1€ 4ax 

16 4BX 
ie4flK 

16 4ax 

16 48K 

4iK 

ie4SK 

leK 

161^ 
16.4fiX 

ie4t*c 
i@<4aK 

iei4SK 
1 6 43K 
1 (»/48K 

4 OK 
16 48^ 
liK 
1fj4aK 
49K 

tax 

1@.4BX 
16X 
4iK 
ier4iK 

1BX 
4iX 
16 4aK 

I ex 



C6.95 

13 93 
CS 95 
£5 95 

few 

13.00 
C§9S 
£10,00 
£6.95 
£4 50 

£5,00 

£5.95 

£5S5 

£975 

nooo 

£4.75 
£4 95 
£S.95 

£10 00 
£79S 
£4.95 
£5 50 
C29S 
C8 ?S 

£1000 
£S 50 
£S50 
£4 95 
LSBO 
C€ 50 
£6 95 
£6 50 
£495 
£395 
£5 50 
£4 95 
£435 
£595 
£495 
£6 95 
£5 00 
C5Q0 
£B0O 
£4 95 
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SOFTWARE CHECKLIST 




Spectrum Zip' 


















G 


AS^Soiiwjiie 


1W 


CB 50 




JK □HKH-EIBCV'TV^ 


Sptcttaund 





PDQSdlt^Jire 


16K 


ib gs 




tL 


Spook ym en 


G 


Abt*K Electronics 


16K 


t4 9S 




StArfi^hT^r 


G 


Impact SoNwire 


IfiK 


£6 00 




SiarstTip Enttrpf 1 


se Q 


Silvers&d 


4€K 


tb 9S 




DEFINDCR 


STlrtrok 


G 


Gemini Soft*^are 


4BK 


£&&& 






Star Trek 


( 


J 


Fuller Micfo 


1SK 


cs&o 




--.«,- 


Stir Trpk 


t 


3 


Impact SoftwHTa 


liK 


£5 00 




^^^ 

# 1 


St Bf Trek 


( 


J 


R&fl Solfwafc 


4HK 


£4 as 




Slaiistic* 





Sev«m SottT^tr^ 


16 4QK US 95 




%. 


SldCk Control 


D 


G*rnin^ 


16 48K [19 95 




• / if S \ V 


Siock Ccsnif&l 


D 


H.lderbev 


aiK 


€2% 




Storm- Fi^hTeri 


G 


JO^^^l Prirtct 


rB.4&lt E4.3S 




Sub Track 


G 


Amht SH9ffv^ir* 


rsK 


£4.^6 




StJp*rdfffi*M 


[ 


5 


Ll^niasoll 


4eK 


C4,ii 




MtlifflTA^r '. 


SypflP <jloop»r="FrDgii G 


SiocHiF Reieirch 


16K 


£4.96 




r^ %9*, ^ '- , 


Super pack 1 




5 
3 


Video Soft^BF* 
Vid*0 SofTVM*r# 


4ax 

4&K 


£12.00 




Suo*rpLfrn 






TAblfft 






AVC SotT^ar* 


IfiK 


C300 




Tflipan 




J 


JPVioH 


1S48« £4 95 




TASW4>r{l 




3 


Tesmen 


4eK 


£795 




Th« Chesi Piavw 




5 


Ouic^iilvd 


4&K 


£6S5 


ACS Safif^Mi^ 


Thfl HobbfT 




3 


MelbDurne House 


4SK 


£14.95 


7 L-d^ttl C'lKvit. 


TUB Orb 




J 


Cofnpucui Ren?Slli 


48K 


C495 


The Qyfflst 




s 


impdci Software 


48K 


£500 




ThB V>UB-y 




s 


ASP SofEwdra 


48IC 


C11 45 


AfrF&ci1IW#^F 


The ZolHfT Advent wFt ^ 


J 


Sijiiek 


1$K 


£49S 


Li?inawi3hl. 


T hf ■ 1 he Mal^.'ScrtfTtble * 


G 


Sinclair RafieArch 


16IC 


£4.95 




Time-Gele 


i 
1 


LI 


Quick Sijvd 


4BK 


C6.95 
£596 




Todkhi 


Si^cla^^ Fi&se*rch 


ASPSolf^iFfl. 

ASP lid. 


Tf pnivivanun Tow»r i 


G 


Rich if d Shepherd 


4SIC 


£6 50 


14tCr\feriAg D-Di-i Rs#d. 


Tr«*tuF« Hum 


-1 


G 


Ambi Software 


16K 


t495 


Trip4et 


:^ 


G 


Waard 


4&K 


£5.50 

1 


AVC S«lT¥vire. 

roi«ji4tfi^ 

HArbofiM. 
BtTsft 


n% 


t 


\ 


,f^»"^ 


^ 


Abi«y« EttaififlK*, 

1i;«StMi4t«'»Aviftu«. 

toentetr 


m"^ ^^^ 


p*^ 






..^ 


. .:tf^ 


K 


WHt6hmc<v*^ 


Ti^i)^ 




l]drivS 


'^UiiS^ 


Abte^ i^«cfT«iTic«. 


r^ 


^^ 


'1 


xS^ 


jjli^*— 


20 Ai^^v CdUfti 
London NW4 



Tunifi 
Tyfimof Arhens 

UltriviDlel 

U»r'Qtluri«-^ Graphics 
VNtfed Pack 

Vi>3 

Vie^poirit 

VcMC« Ch«ss 
Vu-Calc 

Wirtgei^ Avenge 
WordpfDc^ss 
ZflyS A$-MmtE«F 
EK f^ortti 
£X GarrtflS 1 
IK Sidepnnt 
ZX Utilifv 1 




^l/iU-D^J 




Sonwwt tor lOurttncitolr 



AVC Software 
M Lt^Efik)nsn 

ACS Sohwaf e 



U Corn hi Ik 

D CTeeh 

U ACS Sol r ware 

G An^c 

G Work For^e 

B Spectre Soft 

U Cr V stal Compulmg 

U Artic 

G ASP Software 

U Micro^ptiefv 

U ASP Software 



16K 

1€i 
4aK 

4eK 

4$K 

48k: 

tfi 

4eiK 

16^ 
4BK 
iSv 
4BK 

leK 

ISK 

4eic 
4eK 

19IC 
18K 

4gK 



£3.00 

£5,50 

£7.50 
£1 SO 

£5.00 

Ce.60 
£».»S 







AtWISC^. 
7 M#lrl Ai4i]«n. 
Bo* Slc««t. 
Dvt«d. 
5t;4 SB a. 

A4ii«eti%« Giit^n, 

Cenn^uifenr. 

MKl4 7Mt 

Cirtitif'dfl*. 



AHOTMER an EAT 
ii^CADl QAIfF 




II 



Afn#fifi«rn, 
HP« 5HS 

1 3M $<r«ttff d Csurt^ 

ArDff£laSoriw«r#, 
SA3 477 



^S-Q J4rti«a H«dOtl 

HUiOM 

Aul1MT!J1« Lid. 

e^i Oit??r^ ^44. 
Pewi»rn*y1+i. 



Aki*, 

7iBfdcliiifi4Av»mie. 

LEII atlH 

Brv4^ll S^tt-Mfliv. 

\ ThB rioll^i, 
Cru^crat; LAn«, 

Bogfiot Rrgvi, 

lV«ltSuB.UN. 

Buri«i MiCP'O 5t«cv. 
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ig-||M| 


^^V 


fit lOOThiAfeanv. 


OJLi«Hm*w. 


(3i*nw^ Soitww *. 


9 I AHd Cioiff. 


ai i»dmm|«m ft^iAgl, 


Oijd |-k*tt $E^fwE. 


S^M-fdkjh. 


LBicri!** 


Lr^mfpQ&l. 


Will*. 


Lt4 JflQ 


44-4$ Ecri'ft CiMi nii*d. 


^D^f^Eied. 




Lendon W& 6£ J 


HAtfKnre. 


rSJ SvN 3W. 

CV5I 4W. 


iird«,. 




l^kG«difrin. 


Ch*»hn^. 




Eif#nwuth. 

Barwtcki(hri4 


C«lp^*c Comput«f SollMirv, 


Aili. 


1 08 HfiPttftai4^i MQ4>d« CF«acif!ie, 


AidVfidli^. 


■■■1 W9 W^ P- ^ *™ W B 

tp14BAF. 


Sa J6hni. 


Hint*. 




WOM^. 


OUM ALX 


^ G««yi Self #iVii, 


&i»f*V« 




ie^i#fc sif««4. 


GU21 ILIF 


e|K.'itaAig;ft. 






23Su»t4< R0ii4. 


Cirtit»*l $viTim*. 


Q^t\*tian, 


8A1 2T£ 


I^kj 1 A«»d . 


Oftm^ ¥*rmouift. 




frjCkhLi^M WMI. 


Norffli*. 


wird t soft. 


LiM-. 




e& Sfl**t*ifi ft-^nyi* 


iG& e^ 


1«f WtlffWUmrnud, 


IVI i44liftt?t. 


Cirrtf4 ^ft^art. 


iytv. 


ueioos€ 


* :St*urtTor> flo«a. 


L*ftC«*tn**. 




SJ**flH. 


tLt iOI. 


H«itJii^ SfliTAiff . 


SL2 IMT 




& P#ntan«ff Fitcm. 




tJffnHd C9<nput«r 5vitc«n , 


LtrfvdassWI 1 4P*. 


tkum* CemDyi*r S-maiWuSAi. 


tiitlTWld H4UU. 




1 4 LBfuala^ AIav. 


tvOAWiV. 


SH«frf#l 5^11 v^ Aft. 


U3n4flflSI3 7TL 


C«n*flfl»V^ 


T1IL¥lfsi«^Cftun. 




Suif^V. 


C4rdiftf«Ci*K««^l, 


Ceift^ufttftefk 


OUTflBEZ. 


5Li«f1*!^»^. 


:i ThM CkH4, 




Strt^hhri 


Gfi*nwbtfi„ 


E0UCir«. 




SE1Q4NA 


l^eitS4ekiifiaSlr««1, 






Lcinitofi SW 1 ^ ^AY 


HtiN isn C^wj««»*i- 


Co^n^ttfwirw, 






g L«bu#r<i4in. H^«^. 


EiiemiA^SoPTwaitf. 


i»*iWt>UFv. 


£tM4i. 


4 7 Bfuru-MiQli Cantra , 


OawT. 


Ovrbv 


Un4?FiVVCl. 


Hihdwb^v ua. 


Csmpyt^f A*ntM ltd, 


¥n»4k«4#L«d 


|.'IOP#44lWdV. 


1 40 ^^n!«h«p«i nf!«4. 


ie UTtl«de*n, 
Y«tff. 




2 P»nr.Th.Wi^. 


BS1T4Ua 


HqlT&n, Comt>gl»+ S4*vK€i 

T4 Av«kviPla«l. 


AylfKbul-^ . 


Fyll«7 Micr-d ^^|£«m«. 


OrpUTfllOn. 


Buck^. 


TP»^X£in1rfl. 


iCcnS. 


HP31 7i|. 


Sw*«M^aSu**i. 


efl6 SAX 


Cr^ 13 Ji crimpy f^m^, 


GiMTiiri f Tjfiirtn?ri4l Sotiw* 6 Sp«: 


i^iti, &0 HMMlmfh Mow , 


WTbLh4iTi. 


9 Sj|J|firC4A |lp«4. 


Lidon . 


Ng«ah:i^. 


E:jimo4J.th. 


5^lfM3&Pl, 


Nfi^J&TU 


r>iMrt3« 


WtJ|ihrir«. 



ICL. 
UwrpooC 

iyiif««vi4t. 

ln^i*£:i Soflwirt, 

EH13 04W 

2;D«n«Aati 

HirftA 

JUS SQllw#ff. 

BN133JU 

4 Gr-im^r AOfl^i 

M4ci<anici. 

eS3$£S 

Ejut SutiflM4 
eiu^O Alt. 



y 

H 
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SOFTWARE CHECKLIST I 



UmlDfi. 

SilOChpMHt. 



»MW10 




Swidlht^d 

■i«Clin«fll. 
ifrta. 




Qldlind Cwrmwn. 
Cvfi^litliiit. 



0*iwd Comfhjlfff l>UMll»pri. 

f «iS i JU 



f\i4iiCPmiii Soitm^sm %tftvMm.. 



Dorgmft Nil. 

1 Si CatPkeirtfwi Drw«. 

$BtK;HJ^$4^Mwtff#, 

7 VUi?«ll>>d4- H£l«d. 
K.*nl. 

tut UB 



M«ltm*ii|. I 



THUtni. 

Wini. 




iiil^iiiri.1-,-. 










s.'S^s*' 




imzx spEoWi 



'99 Mil Si'*4l, 
KTT? IfA 

flRA 9BB 

Fhitfl Ptoduelkcviii. 

Lw«nifiii«. 

^ Ntf4Bwdrth IWvwft 
<|lMiC«l*r Pl*Le. 

wM^MI IfilHiin . 

9S No^f h4m A:ia«d . 
&4uir^«fn|]i|frn tOl OF 

34 Bmitt^ Rii#d. 

Gtoucnt**. 

CL4I3i[ 

HAM VWlrtW , 
SM2 60fl 



i Schm CttK*nf . 
Lirdruv- 

Gil SETA. 

RjCtwd S^phpr d Sdl liira 

MMfVlhVHi. 

$L«59Y 

S#rt-iOH. 

Laniign #t^H 7||» 



Setf#i. 

3^fl C?aa|*d Hi^M. 

Ur*dM<iSE34 

S«ftw»r4 Mi4fffli 
KfrtunghtfUi, 



||a44tM«n<}intUi|. 

TIVt^hMlUCllOtl VilAS*. 

1 00 CpkMhmpcxI L«Ar. 
Li^«dfrhMV1l2 ^D-b 

UAr#frh(v S0i1wJif#. 

Siixjibfid^t. 

1 ivt QKIi^i. 
L«f^ RcMd lAteftl. 
Ocmni. 

CO 7 ail 

i ws wv 



«yii Bflw 

WgMklorCt forCff. 

Lut:i5<fc. 
LUT iH^ 



' 
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SPECTRUM 

NEWS FROM 



Just rneceiirtsJ 



i<wtJ III It* frtHoes tfoir f mt^t 




SP48 



SP80 



32K Memory extension 64 K hAemory extension 



£50 



rnf« ".i'l ■ 



leq. 






^. 



Tf jn^ jrtsuf Dt^T BAVC 
and tm^ VfXQ ytUf 



ZX"^=^^?2^ 






£10 



%> 



tm *Jp«t> P«f C/ Kf^V^Jfir pnj&in yPUr Scwf-tryrn [n i Q AP pf nc^^wtiv from ^T^ I uprt 



icyidtii! il^ 



Pfrtt'v.'.f""* 



H*rtidrtifl«jn 



CXklTd^ 



41 



~ E AST LONDO M RO BOT ICS - TH E O PTIM UM SO LUT lO N 



EDUCATIONAL COMPUTING 




frn th* 



iyth»griti»* ^f 



ZX81 






SP£CTBUW 






Fifty high qu^iiy progf^ms tc turn four ZXSJ 
Sp^cuum into » powwfuf ^ducaiion^f fool. 

Jntf r4u don't rr*f\ J^*mS ta *ft6w p? Df|r pmnmg 
1^* ^Am^r* ^««rwf^ i^vu^ kHmt*ttioA t ^iiumr- 

rofrfQfSg 

A sirrtplifcsd 
tam^Hii Turtle 

COD£0 WSSJLE 
COimbintf& ihfe 

Nr^Fninig 

£5-95 only 

pjptfbiic^ 110 j^49«i 
Grjph-ptottiff m H^im^im m S~mwi-spt!l« SifftUiUu^jad • Timts-Eifc'* * Sell 

Afl^is 4 UptEiif&DoAinili^rs • MuUC-noTe: 9 ^-^^ ^sa • Wi;2f-r><ji «Sp»^ 
TtmptFiTUPe ft Cl^seh 4 Mon?^ # Snikr 







pAm«3 



EDUCARE 



I EDUCARE 1 1 AnclofH dleoLA &Qst.]l o-rdtr fdr t i 

!39BSk.»»S<L,^ ^ I 

I London ajji*^^ " "'^ I 

SWIX9AV I***""* ......,..„..,.. , , 



k^t •fout cMd MA»iil #4rly Si*nd rniw 




OutitBJiding Fcdtyrts 

• Super strong nylon and steel conttru<t30n. buiil to Uit 

• A lOLiI of B directions plus 1 large fi^re buttons 

• Arc^e proven mouW^ ImI" iwitcN^i ^n^f^ pncrecfiblc relizibi1it||/ 

• Cofripl^te with utf conuined boxed interface wvtuch simply p^urp 
mto tt^ Spectrum expimion pon {wnh or vwiihout printer) 

• E^ii-y pf ognmmed tn ftASIC or H}C 

These arcade garner, designed eKclus^wel)r Tor the Joyitlck bj teadmg 
v^ftw:^? houKi. ire row availa^e for Spccirun^. 

Ttfiw Game M'C 

h1f!t-ero»d^ MC 

Spookf Mjn MC 

Cosmo* M'C 

Watch this ^pace fof rtcw lodware! 

HEmpbTpn 

■ ^ MICRO ■ ELECTRONICS 

JdOa Bcflford ftoad. Kempston. Bedford MK42 BBL 



ABK 


£69S 


iOi. 


£49S 


I6K 


£495 


I6K 


£4 95 



I i^ah LD order: 



Quantity 


Utm 


PfKe 














TouJfVATirKltiMrtj 


CI Oft 





Chec^ues^'Foital orders should be matde payable to 
Kempsion (Micro I Electrontcs 

Name 



Addrss 



I 

Po»l td Kempitpn f Micro) Electfonlct, D#pl 2X02 
I 1804 Bedford Roid. K^mpston, fl^dford MK42 SOL 
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3D iunsri H UAjti 4 

KMUNAfA 



4T4 :^j/i</J/i 



^■Bl 



W lUSHtt. l(4iC * «f9£ V^h^^q*. 1^ 


Up.,. 


M-h«i i«^ 4 «i# iipffli 9i Vhv tennri' 






I4,i .n HM JD timmi M *fl fftwn rtvi^t 


AV M#.V mm 








ff^t^r »-fc 





fMiil 



i^i ->i 



fCff J6A8K SPfCrtt 



GAMES 

FOR THE 

SPECTRUM 



" Mk 4ifi- ,4w Oac tt 1^ int Hid MiHi ■irgi il 



For imtrnt CREDIT CARD S«l«t by phofw only rir»9 
01930 9232 

Orders to: NEW GENERATION SOFTWARE dsptBI 
FfiEEPOST (BS 3433) too tUmp f«t|uired in UK) 
OLDLANO COMMON, BRISTOL SSI 5 6BR 

Please tend «.•,«, with «1l enquirci and few IJiti of Jtoclc- 
itti. TRADE ENQUIRIES WELCOME AT ADDRESS 
ABOVE. 





Ei=i=3g 



SEAT THAT HIGH SCOFIEI 
G0R8LE THQSt DOTS 
BEFORE THOSE MEAf^lES 
GOBBLE YOUl VOun ONLV 
AlOES ARE FOUR POWEn 
PHLS" WHJCH MAKE THE 
MEANIES EDIBLE BUT 
MOT f OR LONG! 



• MACHINE COOED FOR FAST ACTION 
•extra "GOBBLER ' FOR 10.000 f^OlNTS 

• ON SCREEN SCORING 

• high score WITH 'ENTER NAM^^ FACIUTV 
•up to 4 PLAYERS 

AN ANNDYINGLY FRUSTRATING GAMEiFQfl OttLY £595 







• H1CLH Kenf w«TH 



* i S4 tHA SM-IP FQfl IjDWPn *l^l«lllN ALi ■ 
*NOf A^ f Aa> AS IT Dlrt€ tr Tl=0*(?f. 

ftpuiipajj * INCH E AlLFiC A^LMilC n 

AflC4H VEnmON ■ Tt4IEt AfTlAOtp l>i«t 1 

« IWTAfl LIP T/ROT ATf *t«|liiTV AHi** |#AC E 

«lJ>«f iTMPkjft fHlP If IHIS |i..€l« II 



THIS GAME IS JUST AS BAD« 
AN OFFER FOR REAL MASOGHISTS 



AlVD0NLYf5.IS 
BOTH TAPES FOR £t,9& 



MAILOROEH ONLV-f LEASE VAKE CHEQUE/PO PAVABLt TO 

THE SOFTWARE FAIfM DEFT A 

CRAIGO FARM, BOTANY BAY, TINTERN. GWENIT 






9-UE. I U 







THE FIRST MIDLANDS REGION SHOP 
SPECIALISING IN SINCLAIR COMPUTER 
ACCESSORIES AND HOME 
COMPUTING GENERALLY. 



THE«FRIENDLY 
TOUSBISTORF' 

STOCKING; SINCLAIR ZX81 and SPECTRUM, DRAGON 32, ORIC 1 and 

JUPITER ACE. FULL RANGE OF HARDWARE and SOFTWARE. 

Possibly the widest range of software available in the Midlands, 
jjjfe- -^ BBC software now available! 



SPECIAL MICROWARE'S OWN SOFTWARE FOR THE IX SPECTRUM. 

ALIEN COMMAND 16/46K SPECTRUM ONLY E4.75 

BACKGAMMON 16/48K SPECTRUM ONLY £4.50 

YAHTZEE 16/ 48K SPECTRUM ONLY £4.50 

Pte^se include SOp post & packaging with sonvvare orders. 

5 ST. PETERS LANE 
LEICESTER 
TEL: 0533 29023 
Open 9 30-5 30 
dosed Monday 



r/ 



IGRDWA 



SENDS A E 
fORfURTHER DETAILS 



J 
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SPECIFICATIONS 



MACHINE 
SPECIFICATIONS 



ZX80 



Width 174mm |6,85 inj 
D^pth 218mm (8.58 in) 
Height 38 mm (1, 5 in ) 
Weight 300g(10.5oi) 

M ic f oproce^or/ Me m or y 

Z80A3 25 MHz clock 

ROM: 4K bytes contaming BAS^C 

HAM: IK bytes iniernal. externallv expandable to 16K bytes. 

Display 

Requires an ordinary domestic black and white cotoMr TV. The 
tead supplied connects between the ZX80 and your TV's aerial 
socket. The display organisation h 24 lines of 32 characters 
per line showmg black characters on a white screen. The ZX80 
doei not corinect to a printer. 
Pr<^r3mming 

Programs can be entered on the keyboard or toaded from 
cassette. The ZX60 has aLriomaiic "wfap round^* so lines of 
program can be any length byt not muiti statement lines. 
SyfitBK check 

The syntax of the entered line is checked charactef by char- 
acter. A syntax error cursor marks the fir si place the syntaK 
breaks down if there is an error. Once any errors have been 
edited out the syntax error cursor disappears. Only syntax 
error free lines of code are accepted by the ZX80. 
Graphics 

To^ail of 22 graphics symbols giving 48 m 64 pixels resolution 
consisting of 10 symbols plus space and inverses. Includes 
syrnbols for drawing bar charts. Under control of your BASIC 
program any character can be printed in reverse field.. 
Editing 

The line edit allows you to edit any line of program or input 
including statement numbers. The edit and cursor control 
keys are EDIT, RUBOliT, HOME. 
Arithmetic 

Arithmetic operators +,-.«, exponentiate. Relational oper- 
aiors <,>, = , yielding or - T Logical operators AMD OR 
NOT yielding bcralean result. Refational operators also appty to 
strin^p. ZX80 BASIC uses 16 bit two's complement 
arithmetic I H 32767 K 
Variables 

Numeric variable names may t]€ any length, must begin with a 
letter and consist of alpha numerics. Every character in the name 
is compared thus an infinity of unique names is available. 
String variables may be assigned to or from, shortened but not 
concatenated. String variable names are AS - Z!. Strings do not 
require a dimension statement and can be any length. 
Arrays have a maximum dimension o1 255 (256 elements) each. 
Array names consist of a single letter A— Z, 
Control variable namres in FOR. . . NEXT loops consist of a 
single letter A— 2* 

EKpre$sion evafuator 

The full expression evaluator is called whenever a constant or 
variable is encountered during program execution. This allows 
you to use expressions in place of constants especially useful in 
GOTOs, GOSUas, FOR NEXT etc. 



Immediate mode 

The ZXIW will function in the "calculator mode" by tmmed 

iatety executing a statement if it is not preceded with a line 

number. 

Cassette interface 

Works with most domestic cassette recorders. The transfer rai;e 

is 250 baud using a unique tape recording format. Other 

systems are not compatible with the ZXSO's. The ZX30 also 

SAVEs the variables as well as the program on c^^sette. There 

fore you can save the data for updating next time the pr&gram 

is executed. The 2X80 ooes not support separate data files /The 

(ead supplied with the ZXBO is fitted with 3.Bmm jack plugs. 

Exfmnsion bus 

At the rear has 3 data, 16 address, 13 control lines from the 

processor and Ov, 5v, 9 llv, 9 and internal memory control 

line. These signets enable you to interface the ZX80 to your 

own electronics, PlO, CTC, SIO if you want I/O ports etc 

Power supply 

The 2X80 requires approximately 400mA from 7-11 v DC. It 

has its own internal Bv regulator. 

TV standard 

The 2X80 is designed to work with UHF TVs (channel 36bnd 

is the version required for use in the United Kingdom. The 

2X80 USA is designed to work with a VHF TVtAmerican 

channel 2. European channel 3} and is the version required for 

the American TV system, also for countries without UHF, 

ZX81 

Dimensions 

Width 167mm (6.32 in J 
Depth 175mm (680 in) 
Heiyht 40 mm (1,57 in} 
Weigh! 350 gms (12. 15 oil 

M ic roprocessor/Memory 

Z80A 125 MHi clock 

ROM: Containing 8 K BASIC interpreter 

HAM: IK bytes internal, externally expandable to 16K byits 

Keyboard 

40 key touch-sensitive membrane. Using function mode and 

single press key- word system, this gives the equivalent of 91 

keys and also graphics mode allov^ ^n additional 20 graphical 

and 54 inverse video characters to be entered directly. 

Display 

Requires an ordinary domestic black and white or colour TV. 

The aenal lead supplied connects the 2XB1 to the TV aerial 

socket. The display is organised a^ 24 lines o( 32 characters 

with black characters on a white background. 

Two mode speeds 

The ZX81 can operate in two software selectable modes FAST 

and NORMAL. FAST is ideal for really high-speed computing 

In NORMAL mode however the ZXai allows continuously 

moving, f kicker- free animated displays 

Printer 

The 8K ROM will permit instructions (LPRINT, LLIST and 

COPY) to drive the Sinclair 2X Printer 

Programming 

Programs can be entered via the keyboard or loaded from ca$5 

ette. Programs and data can be saved onto cassette so that they 
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are not lo$t wh^n the ZX81 is turned off. 

Syntax check 

The syntax of d line ol proyam is checked on &r>try. A syntax 

en^ot Gurwr marks the first place ihe syntaK breaks down if 

there is aii error, The syntax error cursor disappears when errors 

have been corrected. Only lines fr&e from syntax errors will be 

entered into the program. 

Graphics 

Apart from th& 20 graphics characters, space and its inwrse, the 

display may ^Iso be divided into 64 k 44 pij^els, each of which 

m^y t>e ^blacked' in or 'whited* oui under program controL 

Editing 

A line editor allows you to edit any line o< program or inpu^, 

including program line numbeis. Line^ may be deleted* i^ 

creased or decreased in sire, 

Afithmeiic 

Arithmetic Operators +^ — , x, , exponentiate. Relational oper 

ator^ », < >, >^ c,c *,>"^ may compare string and arithmetic 

varhabli^ to yeild ( False) or UTrue). Logical operators AND. 

OR, NOT yield tsodlean resuits- 

FloatingpoTni numbers 

Numbers are stored in 5 bytes in floatrng point binarv form 

giving a range of + 3 x 10 *Mo + 7 x 10'*accurate to 9Vi 

decimal digits. 

Scientific functions 

Natural logs/a nti logs; 

e", 

Variables 

Numerical: 

String: 

FOR NEXT toops: 



SIN, COS, TAN and their inverses:SQR. 



Numerical arrays: 
String arrays: 



any l^ter followed by alphanumerics 

A^toZI 

A-Z (toops may be nested to any 

depth. 

A"Z 

Ai to Zi 



Arrays 

Arrays n^y be muUtdimensional with siil^cripts starting at 1. 

Ex predion evaluator 

The full ex predion evaluotor is ensiled whenever ^n expression, 

constant or variable is encourrtered during program exec u lion. 

This powerful feature allows use of expressions m place of 

constants and is especially useful in GOTO. GOSUB etc. 

Command mode 

The ZX81 will execute statements immediately, enabling it to 

perlorm like a calculator. 

Cassette interface 

Wo^ks using domestic cassette recorders The transfer rate is 

250 baud and i#s« a unique recording format not compatibte 

with other systems. The 2X81 will save the data as well as 

the protjranT to avoid the need to re-enter the data vwhen the 

program is next loaded., 

2X81 Willi search throu^ a tape for the required program h 

The cassette leads supplied have X5 mm jack plugs. 

£Kp>anskon port 

Ai the rear, ihis has the full data^ addre^ and control buses 

from the Z80A CPU as well as OV. +5V, +9V,i and the mem 

ory select lines. These signals enable you to interface the ZXBl 

10 the Sinclair 16K RAM jMck and ZX printer. 

Power supply 

The ZX81 requires approximateiy 420mA ai 7-11 V DC. II has 

its own internal 5V regulator. The ready assembled 2X81 comes 

complete with a power supply. The ZXBl kit does noi include 

a power su^jply. 

TV stanikird 

The ZX81 is designed to vrork with UHF TVs (channel 36) 625 

lines. 



ZX SPECTRUM 

0)m4nsion$ 

Width 233 rfwn 
Depth 144 mm 
Height 30 mm 

CPU /Memory 

zeOA microprocesior running at 3.5 MH^. 16K-byte ROM con- 
taining BASIC intefpreter and operating system 
16K-byte RAM (plus optional 32K byte RAM on internal expan- 
sion board} or 4BK byte RAM. 

Keyboard 

40 key keyboard with upper and lower ease with capitals lock 
feature. All BASfC words obtained by single keys, plu*i 1 6 graphics 
charactefS, 22 colour control codes and 21 user definable 
graphics characters. All keys have auto repeat. 

DfsplBy 

Memory mapped display of 256 pixels x 1 92 pixels^ plus one at- 
tributes byte per character square, defining one of eight 
foreground coFours. one of eight background colours, normal or ex- 
tra brightness and flashing or steady. Screen border colour also 
seTtabte to one of eight colours. Will drive a PAL UHF cotour TV set, 
or black and white set (which will give a scale of greyk on channel 
36. 

Sound 

Internal loudspeaker can be operated over more than 1 octaves 
{actually 1 30 semitones} via basic BEEP command. Jack sockets 
Bt the rear of computer allow connections to externa i arnplifier/ 
speaker 

Graphics 

Point, line, circte and arc drawing commends in high -re solution 

graphics. 

16 predefined graphics characters plus 21 user definahle 



graphics characters. Also functiions to yield character at a given 
position, attribute at a given position (colours, brightness and 
flash! arid whether a given pixel ts set. Text may be written on the 
•Oraen on 24 lines of 32 characters. Text and graphics may be 
freely mixed. 

Cotovrs 

Foreground and background colours, brightness and flashing are 
set by BASIC INK, PAPER, BRIGHT and FLASH commands. OVER 
may also be set, which performs an exclusive — or operation to 
overvtf rite any printing or plotting that is already on the screen, IN- 
VERSE will give inverse video printing. These sis commands may 
be set globally to cover all further PRiNT. PLOT, DRAW or CIRCLE 
commands, Of locally within these commends !o cover only the 
re ^u Its of t hat command , T hey may also be set i oca tly to cove r tex t 
printed by an fNPUT statement. Colour -control codes, which may 
t>e accessed from the keyboard, may be inserted into text or pro- 
gf am listing, and when displayed will override the globally set col- 
ours until another control code is encountered. Brightness and 
flashing codes may be inserted into program or text, sirnilarly 
Colour -con trot codes m a program tisting have no effect on its ex- 
ecution. Sordef colour is set by a BORDER command. The eight 
coioyrs available ^re black, blue, red, magneta, green* cyan, 
yellow and white ^ All eight cotoursmay be present on the screen at 
once, with same areas f Cashing end others steady, and any area 
may be highlighted extra bright. 

Screen 

The screen is divided into two sections ThetopsectlOfi - normal- 
ly the first 22 tines - displays the program listing or the results of 
program or command execution. The bottom section - normally 
the last 2 lines — shows the command or program line currently be- 
ing entered, or the program line currently being edited. It a\&q 
shows the report messages. Full editing facilities of cursor left, 
cursor right . insert and delete (with auto-repeat facility} are 
available over this line. The bottom section will expand toaccepT a 
current line Of up to 22 lines. 
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MathamaticAl Operatii^ns And Func^tioni 

Afilhmelic opefaftons of + . - . h , * , and raise to a power 
Msthematrc^lfunctian&of &ine, cosine, langant and their inverses; 
natural lags and exponentials: sign function, absolute value func- 
tion, and integer function; aquare root function, random number 
ganeration, and pi. 

Numbers are stored as five byt^s of floating point birrary - giving a 
range of + 3 x 1 ^^ to + 7 s 10^® accurate to 9Vi decinn^ldigtts. 
Binary numbers may be entered directly with the BIN function. = , 
> , < , > - , < - and < > may be used to compare string or 
arithmeTic values or variables to yield ifaSsel or 1 (true). Logical 
operators AN D , O R a nd N DT yield boolean re su \U but w 1 11 ace ept 
(falsa) and any number (true). 

User-definable functions are defined using DEF FN^ and called us- 
ing FN. They may take up to 26 numeric and 26 string arguments, 
arsd may yield stnng or numeric results. 

There is a full DATA mechanism^ using the commands READp 
DATA Br>d RESTORE. 
A real-time clock is obtainable. 

SlTHig Operations And Functions 

Strings can be concatenated with + . String variables or values 

may be compared wiih ^^ >,<,>=,<=,<> to give boolean 

results Stnng functions are VAL. VAL9, STRS and LEN CHR* 

end CODE convert numbers to characters and vice versa, using the 

ASCII code . A string slicing mechanism eMtsts> usir\g the form a $ (x 

TOyL 

Variable Namea 

tumeric - any string starting with a letter (upper and lower case 

are not distinguished between, and spaces are ignored). 

String - A*toZS. 

FOR NEXT loops - A'Z. 

Numeric arrays — A-Z. 

String arrays - AStoZS. 

Simple variables and arrays with the same name are allowed and 

distinguished between. 

Arrays 

Arrays may be multi-dimensionaL with subscripts starting at 1 . 
String arrays, technically character arrays, may hove their la&t 
subscript omitted, yielding a string. 



EiLpressiion E valuator 

A full expression e value tor is catled during program exec ut ton 

whenever an expression, constant or variable is encounteied. This 

allows the use of e?t press ions as arguments to GOTO, GO SUB, 

etc. 

K also operates on commands allowing the 2X Spectrum to 

operate as a catculator. 

CasMtta Intarf Ace 

A tone leader is recorded before the information to overcome the 
automatic recording level fluctuations of some tape recorders, and 
a Schmitt trigger is used to remove noise on playback. 
All saved information is started with a header containing informa- 
tion as to its type, title, length and address information. Program, 
screens, blocks of memory, string and character arrays may all be 
saved separately. 

Programs, blocks of memory and arrays may be verified after sav- 
ing. 

Prograrris aftd arrays may be merged^ from tape to combine them 
with the existing contents of memory. Where two tine numbers or 
variables names coinccde. the old one is overwritten. 
Programs may be saved with a line number, where execution will 
start immediately on loading. 

The cassette interface funs at 1 500 baud, through two 3,5 mm 
lack plugs. 

Ex pension Port 

This has the full data, address and control busses from the Z80A, 
and is used to tnierface to the ZX Printer . the RS23 2 and NET mter- 
faces and the ZX Microdrives. IN and OUT commands give the I/O 
port e<juivalents of PEEK and POKE, 

ZX81 CompatJblirty 

2X81 BASIC IS asseniially a subset of ZX Spectrum BA&C The 

differences are as follows, 

FAST and SLOW: the ZX Spectrum operates at the spaed ohha 

2X81 in FAST nwde with the steady display of SLOW mode, and 

does not include these commands. 

SCROLL; the 2X Spectrum scrolls automatically, asking the 

operator "scroll?" every times screen is filled. 

UN PLOT: the ZX Spectrum can unplot a pixel using PLOT OVER, 

and thus achieves unpbt. 

Character set: the ZX Spectrum uses the ASCII character set, as 

opposed to the ZX 81 non-standard set. 
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CENTURY 



The Century Computer 
Programming Course 



THE CENTURY 

COMPUTER 

PROCRAMMING 
COURSE 



The complete guide to programming in Sinclair BASIC 
using ZX81 and Spectrum Microcomputers 
PETER MORSE (AN ADAMSON BEN ANREP BRIAra HANCOCK 

Sinclair have sold over 600,000 ZXSVs 
and Spectrums, which means that 
somewhere out there are 600,000+ 
potential programmers. 

There are enough books and collections 
of programs on the market to hefp you get 
beyond the user manual. The Century 
Computer Programming Course aims to 
transform any Sinclair owner into a 
serious programmer - whether they own 
a Spectrum or a ZX81, whether they are 
totally new to computing or simply have 
ideas in advance of their current 
expertise. 

Beginning with the elements of BASIC 
syntax, The Century Computer 
Programming Course takes you right 
through to the creation of sophisticated 
applications programs. More than 500 
pages and 200 programs and routines 
makes this a monumental project. 
Without it Sinclair owners are likely to 
remain games players for the rest of 
their computing lives... 
Illustrated with line drawings 544pp 
£3. 95 (paperback) €14.95 (hardback) 
Available through your local bookshop 



um 

SPECtmiVI MICRC 




ORDER FORM 

To; Departrr^em CCI ( enclose my cheque^postal order for C 

George Philip Sen/ices Ltd (Please make your cheque postal order payable to 

Arnidale Road Wick George Philip) 

Ltttlehampton 

West Sussex BN17 7EN Name 

Address 

Please send me copy copies of THE 

CENTURY COMPUTER PROGRAMMING - ,..., 

COURSE at m -50 per copy (post paid). 

(n3.50 posi paid for overseas addresses) Please allow up to 28 days for delivery 

" ~~CENTUR? 
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ADVERTISEMENT RATES 



1. 



SEMI — DISPLAY 



4-11 iriserticsns 
12 * >naef lions 



£7 25 per cm 
£5.75 paf cm 
£6.2^5 p«r cm 



Of 2. LINEAGE 

sop per word cifiinimum 15 
eox Numbers £2 50 



Cko^ing date lor the nexl ^ssue is 21 st ?ncl 1983^ 

Aii adverlisem^nts in this sectidf^ must &« prepaid 

AdverlLaenient5 dt« iccepled Kubjeci in I he te^rns an^ condil^ona pfimvd 

on Ihfl a^yerti^^m&nl rate card U^ai fable on request) 

Send your retioirements to ADVERTISING DEf T . IH COMPUTING, 

T4S CHARING CROSS ROAD LONDON ^/C^H QEE 



WORLD INFO a database of mtormautr 
. ," ■ ' iiodern world Use your Spectry 
as a fCJicifDncc book Wars. pots nfral wars, i op 
fT^en. humart rigrits. types ot regime aliiartce 
and much more (t's b daiafiie (or Campbell 
Systems Wasi^rfiFe for 4aK C5 at SAE lar 
detailis. Also PHONE ACCOUNT, a pro- 
gfam*n& lo keep track of phone charges tor 
^v^tm people £4 Wims-Ofi. 20 Orookside 
Road. Wjmtxi'rTO. Dorset BH21 2BL 



48K SPECTRUM MAILIST 



ll'C -ill' '_-j ^arr t- iadd'-^Sb driL] i..i"Mf^r |-i'OriT!j 

rc-n rathef.ion and -iale conirol for add&i: 
,i.H'Qj*^itY Adct dfl'efe mod-fy ^ -■-■-:■■ -"-■ 
■ jiviciLjai.' sla emr^es PrgtessiL-: 

M.D.R. 
Pfic* Over, CDfnplon HeuH. Firnti«rn aui IHW 



ATTENTtON PBOGRAWWERS- /xSi ifcK 
garner progrjiTis required Edis'i 20^e- 
rGyatties. Seno SAE for M details to. WHIiam 
YoLtng 4 K1^rna^tlfl Lafw. Cat Juke. Scotlanc 
MLS 5RT 

^xai VIDEO INVERTEIl saves your eyes, 

m-cr eases sare Je^^-e: ai splays stiarp white 
ciiaraclers on sol'd black background 
Screen kit C4. built TS includes VAT and PS,P 
ifiBtfuclions. Send cheque/ postal ordoj to 
rritscti. BStandon Roacl. TneJ wall. War ringlon 
Cheshire WA4 2HS ■ 



ZX80/81 NANOS 
"Quick Refersnce'^ Cardi 

.V- , ^%.: ■ ■ ' rifip Prui'^ariDri ^Vm. 
"' ■ ■ '. Jt-d hasit bH "Thiftrt 

-■ ' ' !rv' ^. ;.i .3 S^'^^^i £3. SO ■ ■ -.ariS :.= 

ELKAN ELECTRONICS {OEPT ZX> 
FReePOST. 11 Bury New RdagE. Prtitwict^. 
Minchffftl^r M25 fiLZ or T«l: O€1-r40 7613 

— Qtlt#r Sinclair ittmt alio aval^lwbl^ -^ 



FOOTBALL POOLS PROGRAM 

• Li^$ Ou' ii !"■ rcr I -I p-*'S'rt"^nf.e fne S 6 iTDSl I'Kt^U :*coiediaw& a^SOIfj^ l&musl hhely 
hOTies. draws and a ways 

• PfCk^ &ul It^e results on ine tKWfcmafcer? FIXED ODDS oouponstriarhflve t»WQ»ven 
Dv#r-B#n4rous odds Cafculaies your expected pfofil^ 

• Allows iho user to update ihe tables week by week a^ ii^c* results corr:e i'" 
Th^ progrifn li mli«W« m iKv IXSt (1W) and ZX SPECTRUil (4aK or>ly) 

For a copy ot the program on a quaiii^ ca^^sHfi, plus an Hnlorrriation leaNfli giving n brioS 

explanation ol Ihe t^eoEY send £5 95 '^ 

HARTLAND SOFTWARE 

[DEPT Z). 6 PENZANCE PLACE. LOMPON W11 4PA. 



ZX81 REPAIR SERVICE 

AT LAST NO mm TO WAIT f Oft WEEKS 

t 1.1.1 |l'i> " - ■ ' " ~: ."^ "■ i" : ~ \ : 

ONLY £1$.9& ruiry guar^nleed - E1.S0 pap 

pCHt-ll DKiBf to 

NEXT COMPUTER SYSTEMS 

II Hani-tt n^ . englaFiaJd GrDen Surrey TWZD QOR. 



2}tt1-16K AduH U5&rs only Free, cof^plele 
personal ftnanctai analysis pfogram Tele- 
phony Upper Wathngham 2280 ( Ansaphonel 



FIREWORK MUSIC 






ijn-i.g-*- 
|na-""0 ■ 



SOFTWARE COTTAGE 

1? W*tlli4kd DM^t. L>&ughboreugr^.LricA LEii ^QJ 



SPECTRUM 16K/48K 

Ail CASSlTrrs ftio# <|||CATtlF Enhanced 
CA^setTE 1 4- =lun AUpfLi.^:,. ..- ■ 

■ i ..>■ - ' jriiU Q4dLr tJk.^ 

OASSETTE 2 - '.'*^ tiSlMck Sub KyM S!j - 

■ .is*j*^ 5e*--«? »ntiu(Se^i. i3 SO 

'. -..Id'. ■■- - ■-■ O-HLVi^S.SO 

WHY PAY MORE FOR LESS? 

SPEC lAl DF FE n J^l« 3 tapM lUiKt t I B pt^wm^ ii 
OMLT fli«.m 

S*fld to: H, BHArTACHAHA, DEPT (ZXCh 
3 Wtnii«y C^OM. Hsrptnd#n. Herii AL5 1 RZ 



SPECT-A-DRAW 

I Trie Qfigmai PooJa Predctiofi ffogram, for tho 

4aK Spfi€irutfi 

dO&n fot tftOM int@«tied m virrfinirfg ^^ 
Pools" — Mertftcg. DecemiMf r- 
Program on casitQlit ^^^ ifiacnjcuori 
many^l......^.....,... ........ „.,,,w.,--*-M--S4.9& 

Datatiflse Tape iOplPCMiil. tuit coniam^ di!i.' 
ufl y¥erJ|CIO0«ni(t€*ies^..,. - £11.50 

P'«~*gram and OatP&49$ iDgetHur ..... .. £17..5iQ 

OR SAE FOP DETAILS 

B.S. MeALLEY. DEPT ZK. 

1 COWLEAZe CHINNOR. OXQMOX^^TD 



ZX COMPUTING 



- CLASSIFIED ADVERTISEMENT - ORDER FORM 



1- 


2 


3 


4, 


S, 


6. 


7 


S 


9, 


10. 


n. 


12, 


13, 


14, 


IS- 





















A4¥4f1itt niThQinilrY in th#f.F c^lymnt la ov*r IVt &D& r*fl4*ri tm e>n\f J^ 
P*r WOrtf ^mliilirniiipn cH##gfi ^*^ Kpr4i|i S-lmply prhill ■pL^U'T ith«ii.wgp tin lilf 
coupon 4n^ tfri'd »ilh ^qmt ci^tq^M- <(np poil^ d rd4<^ ai j|||# giiij^ tbii IQ A#gw# 
lp«Clllli1 ^MVI^fliOAi Lid ^^ 

CLASSIFIED DEPT. ZX COMPUTtNO 

145 Charing Croii Rd, London WC2H OEE, 

T«l: 01-437 10D2 

NCTI# . . . ^ m m. m *- m W t. W t - - - 



Addrt»» 



I A J,, at m m, I *. * * 



Pl4*u plicv fnjr f^vffi In ZX C OTiDUtkng for mcHitht 



Tal N{> [Dayft 
PieMa indicate number of inierlion* re^uJred. 
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^ ^ ^ 



WANTED URQiNTLV high quBlitv 

Spe<:trum prrograrns. Up lo S0% royaHios 
Send cas&eEie and insifuct^ons lo fl 
BhdltacfiafQi^. OepT ZKOiC). 3 M^niiey 
Close Ha fpendea Herts "AL5 1R2 



"•Z)(81 VIDSWITCH"^ 

INVERSE VIDEO MODULE 
The OriginaJ and still me Best 

NEW MIN4 KEYBOARD NEW 






iT- 



*^ 



' 'I- prijgrjlrnr-Hng 

ISt-H - lt,fl 

RE HAT KVV TWO TDNE KCTSDAK) 

aiUlrU A TO a^CTRuU 6 LC m A 

CA.ti U.H 

SPICTRUM BEEP BOOSTER 

Plug-^r?... .^ E6.95 

ZXai leK SOFTWARE 



nHCLtt... 


L41i 


tm 


A«UFWtl... 


Ull > .. • 


un 


IptOiii^i-. 


- !■ ■■■'■■^-.i':- « 


(4t| 



SPECTRUM SOFTWARE 

llMM^rlh.i ' i- I- : . r - £&.tl 

^i» wfWft fiyCA mf^ lopid^ UWlt ftAd dt«t^v \iam *■ -' 

Qi^flJIrfr R#tii l3dt»hvj^n§iTldldif ^*^Hi!inl9in« Kt3£3.?S 

A|l prir-- ^. , ' ' '■-^•- .'.•■ "I 

i. A. READER. Dept C. 4S Alfrecl StrHt, 

Kingi healh. Birmingham B14 TUG. 



ZXS1 leK * tull sl^e J^eyboard. casseites 
including invadefS. Che^s. Fhgut Simuiaiion 
and many more An tor Ettd Tel 01 -25^ 
5952 [eveninfiss 

DJS ENTERPRISES shorlly opening retail 

Micro Cij-rrifjutof Centre m South We&? 
requires addiHonai harcjware and soft waft?- 
aQ&ric^o$ Box Bo ZX213, Argus SpeCQ^ss 
Publifiatsons 145 Chiaring Cross Road 
London WC2 OEE 

SPECTRUM Machine Code Program Copper 

irrusKes duplicates ot any tape) C7 50 scf€en 
EMiMit £3 50 Basic tCOlk^f E3 50 Power UlQ' 
P3 50 M Lamb S Park SlreeL Scatboroudl^ 



SAVE TAX WITH YOUR ZX81 
TIREO OF GAMES? 

HffilV^ 

INCOME TAX CALCULATION PROGI^AM 

in;t:'dC,iiv4^ .and Mjst^r rrit^"iiJI> - * ' 

■jii* (^aJcumiiQiis bas*^ ofi on-^ .i . 
.. ,.:..fedai!£K>jqFim Cowsts mo^riajf &itu.;ii l ■ 

emriiriga ft^ lefieS and iitut^i rrnjfi; 
■ i--:fiip And tuft irustrucnoiis £tJi Annn . 

iipdfli''^" "^iw^irn^ -nprl^iirrA Ffl 

ECONOMIC SOFTWARE 



SPECTRUM 32K RAM £24.50 

'jpqrsde yDur 56K Spearun 

RAM iLil Onty fis Issue 2 macf 

a Isryij cftip iti a Soc*ce( sr iarie wnfli rmf ' - 

^iSJibie ihfCHj^it the rear fl«pftO**Pi cuH>-. 

Hil cofltiSt^ Ot C^«iS WTKl itilrydiOnft. flFKl NU 

5d?rk'^rifKJ IS f^;ei3*tf 

£24.50 incr, VAT and PBiP 



HAPPY WITH ¥OUR DISPLAY? 

Or Mvfl ydiy ga problftifia'^ 

• Are yowf wniies ifeliowiish"^ 

• Is eve*iv oi*^ I'™? a d^t^ferom cdioyf ib^i 

• Do yCHji characiefs wcn^felei^ 

I S&m* chttacltf *obl>^* is bminsi lo -e jiiss . tout ■ 
csin be reduced f 

We nsve pfCM3drdd infitfuctic»n& loo a'lcwr ^i^r 

Sf»et:i^uni id g^ve tt^ best pc«it^ result^, dv 

idiysiing nl€?Tnal ccniffiiFr 

S«fi^£tplui&.A.E. 

(Sent free *' you aider !tn? WM|! 

FOUNTAIN COMPUTERS LTD 

D^rvill Roadn Ropley, 

ALRESFORD S024 OBW 



ZX81 (16K) SPECTRUM 

POOLS 
PREDICTION 

vn I'^L- £*&&!*. let" j'-Py' 
THE DATA 

* TMIT* df4t* f. ■igiiitlCftftl 

■ ^mpitf iufitiil 

SELEC SOFTWARE 

37 Counchller Lane. Cheadle. Cheshire. 

TELEPHONE: M1-428~742S 




COURSES AVAILABLE 



^i:r ■ - r^ hOLffj d initryr ' 

dll roorfi^ A-F< h.*iri anfj crtl\af ^firilrrt^ CSS 00 
nclu-sivr? 

GAINSeOi^OUOH HOUSE HOTEL 



DIRECTOflV OF 700 SUPPLIERS 
0i lltmi roJ- ih* ZX SrO'Sl 

yitfvi L^£N a,iM iS/f^m m^ ODitKli 
■4.LS0. i4oiHt#r f^wyi«ri d«ii«iar»tw£iticiui'Ci« 

TOi»»«G S COMPUTER PUBLICATION^ 

PRICE £a 95 

INCLUDING NEW SUPPLEMENT 



ZXS1 & SPECTRUM 



urn 






Micnouofl 



AfliC so 

Addictive Games.. ............ 118 

Adaptors and Ellmfcnator». ........ .00 

Audio Compu1er$ 139 

Byfier ..,..-* ..*..-..... 82 

Bk Pak„.... 72 

CCS .. ,,.„......»W 

Campbell SystemAc....... .......... 121 

Century Piiblishing. .............. 13B 

Computerlock.. ...... ..i««..««.«...«...S1 

Cascade Software ........*«..^.......S2 

Carnell Software ...,....,..*,,,.,,,.. 80 

Ctieelah Marketlfig 117 

Computer Rentals 116 

Easlerfisoft ,..,.....,...*.*..-.. ....72 

East London Rot)ollCi..«..«....P.. 13t 

Fulcrum. ...p.,.,,,,. ..p.,.-.. 117 

Fosberry AG. ............. ..„..*.. 3 

Peter Furlong.,, ,.S2 

Fotlkade. ... 97 



AD INDEX 

F(l# Sixty .....p..,...- 23 

Gibbon JP ...*..,***-».......,... .,96 

ri a^ ven . .,4 . ..... .i^ ...« p..Aa*«!.*A^Miiidi*i't*i i.t 1? ' 

Hilderbray .....-.»»»..,.»,.., 132 

Impact ..„,„.^V4***, *,,-..*. —4*. 72 

J. K. Grey*. ...... ....p.*. 102 

Kuma ......«..«»...^.,».... 3 

Lin&ac 73 

Lovejoy ,,,.h. ......,,,»,,.-,.. .-.--.... 100 

Mtcropowaf .„.., ,22 

McLothartan 6 

Melbourr^e Hoiii4..............p.....-64 

Movtedrome Video^i. *..*......».. .-22 

Memot^ch .....»...,,, 46-47 

MJcroware .....,,.. - 23/52 

Microsphere , 102 

Micro Gam« Simulations......... 121 

Mikrogen... .= = „.......... 97 

N jm rod...... *«......»««..^^.. *,..•..*.*..*.« 131 

New Generatron Soft ware . . T32 



Nattingdale, .......34 

Print 5 Plolter. ....,.»,,.,.,.,..,..,. -.12 
Picturesque ^... ................... 72 

" n I PP I > --><i.ril...hp|l..-..»-i>.ii-...l-.i>..F= = ->-- ■ D 

Ouicksllm...... ..,.. ,140/121 

Richard Sllepherd ....,...,.,...„.,. .,43 

Rose Cassettes .,«..,........ .,22 

Sorteh .»..»,......™™........3S 

SoHware Bank .- ,,.„.. 102 

Stonechip. ,.„...._ ....= . 3 

SHversoll. ....................... ..*....,„, 2 

Software Farm ................... S1/132 

Software Supermarket ,..,>,........ 1 7 

Sinclair Research 38/39 

Tasword 73 

Tirnect^ta ,...«... p. .i^.....,. 110 

\J I V --■rP.»>l.ii'V4.« . .PP«« !-.«. i-ri.r.. ........ I I ' V 

UnivefSlty Comp^rtart. 110 

V & H . . ,96 
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ZX COMPUTING APR I L^ MAY IMS 



THE REAL 
INVESTMENT 



NEW: 
THE XROMCARD 

FOR YOUR ZX81 




WHAT IS SO 

SPECIAL ABOUT 

THE 

SPECIAL RAMPACK? 




fig. 1 




fig. 2 



WHAT rS so SPECIAL ABOITT AUDIO'S mK SPECIAL RAM PACK? 

TKb I^PECIAL R.4M PACK ! JlJi;, > a thcM^ J«i«a4iriMkk&J, fdkrtt ini n krjy jili^M^d iiAiilir t^f^^ini^ Is luk«iwuY43| 

Tiih EbrciF«cTLi^Eta:r wc hjtr i^Dc4 m\ik tmmmm lmi:b Ivr tbc ZX 11 4wl4 «ii? t wof pf iHllfr Aiia«».iB¥ V¥4lw*fali! i«» 
TMt CASfc tlf SnCIAL ilA« FACK h#. h^m Onvwd teimiiiiiMi Ite hIww-i *tp*I« --^ -— - — -- * 

wUbBillYachcrpKki^i^nJ iSucv mm n^Hin iolrapDrv? 1 111 lai i ICtlJi VltWti WllH* ■ ii»*»tF* J 

cMtf It «4i^pi pi^fiivvl k ill ilif 7X 1 1 tvi mt^n-^ >^l= ii t|«i;bil bwft m nim h(M I>¥ i wiiliil %^m^ • Avt * itjCWBHUima 
li^ke^ ifc hjcun IV 

E^ KA^ SI Sltrrr: Tlr shoal hah pack Eft Mt witr fwi rv^Mf^ «f^h i4l nHi w«f c 9J»J h^««T ftiMwHil lit I br 
Z K i L *lH:h K llr ;Pt pflM*t. hul H jL^ h^^ rtK tdft: oWt cri Ivr p«.i % wuh II ^ cipuAlbditT Vo-u * lil fi^nl II itWCKMim. ihK 
1 hi- Mrhiw^ H^iiHr i^pi pnfi 1% *kf *.i f IIK UjiikiJ m 1 be SPECIAL RAH P AC4^ 1 1 -l .1 1 tui* cipmpo* ma*, reid v lu rauri w 

WHAT DOES THE XROM CARD OFFER? 






I Im \- ROM CACf> hxK a hmM m piuicr i^rrtv , r^^ r'ktu-> \i \ik\4 m ist\ iht u v 1 iwcivt rr 4H bcr tlun 1 be X / eh ittUTt Thife 
USpOflAAkf 

}. Tic ]t-]lOM CAMO hn 1 bwll m E^ltOH kwHi . Ikt* nicwii^ 1 hm ^imi im «tvr IkiiMr df iM »: tunr (i^Jr tvnpiuiii 4T(kii» 

uIhmm ifiUfh Aid fihir rl^ifi. h*^t il Jilv hrrM- 

4 Yi^«Wi€««MWfa«f liNXIICIM 4:AIU>tVHI« Villi VtllVfltttaPicU MHh 44 <JheUKiwl^ ||uwnev«.<tbn& 

\^^t rh# 11 RUM E AKh -Mh 1^ "il^aAL HAM fACIX, i>«u v^ iiw lit ^vui^ of lipwr vw, 0n47 
jf^r n^i^jne^i, NfK« ilK *hi»h ^^^-ktcfn II flicd*! hMinsd iriifciB i un^ chi. 
p \ . i isa. L^MIN . fte KteUAL RAM P AOt . .« f ht kw Ikm^ w Mimmm frv t^Hif mi fhi i^fuM^y i>f 

Ihf X-Wm CAftll dfWhllK *4* m new Mi|l»*rir Jf vdiJfwif fvl lyt^i jn iuduWK^ pntp^Mw^i Jihi 11 Ibi EutiiiiA Ihd 

¥9w tf»lfm iPdl arHT bt PbiikM 



THE BEST GUARANTEE 
THAT lOLiR ZXSI WONT B£ 
OBSOLETE FOR OIVLY: 




including VAT 



TECHNICAL SPECIFICATIONS: 



. SPECIAL RAMPACK: 

~) Memory ca|>jiril^: IftK b^icv 

9 PuiArer Tcquiremeal: Use rxcluiivcly Sinckir PSU. 
• X ROMCARD 

AatiHiJirt ROM^ 4K byw^ cxi^bai^it t'uf gK hvic* ami $oliiirtr« switch ptwaifcle- 

Oi^riiliy'i mcm^jR' m/c, chctk-i fur bylc "OO" (kJcniifK^ ZX hmicj "«* iCMOH. 
Load^ prL>gTam if fuuiid. chenki fur byie ^'VA" ajid lumps (lOOOH) if fu^iiiid. 
Checks fm prc«^m;c tjf ROM iii !Mxkc[ n J itid ROM caialf^, divplaysi isiiltii 
if fi^ynd. CLiniiirkib hIvj machine KX>de inuiiitur ujuJ prmtrr utiliry. 

• pMprocTRninied ROM: iMikkig available on fl^^lMr^|. U« onlv HJI or |7M ROM.KPROM 

• Blink EPROMt U« imK 27M -^ MK hvic^ jxrdcvkc - miotkcf a. 3. J - 9V, PPl mix baiitfics 

arc iKftlcd m bum EPROM ^ 

• Primer CDimcGtmii: 16 pin DIl. oulpui, umt ^laniiard UK. ribbun vablf . DulpuK iriLiludr 

IXI io 117, SifubCi RcwE, Ittpuisi ;n^ly\lf No fciuli and Bu^y A 

• DcKUOitilUliJOII: ^khcmitic diagram inciuditd^ futl iii^inp uf Aulo^tan ROM eKtra ^^Cj! 

tMiy lor X-ROMCARD uicr, £1 SO t iMfy SAE) y^fl^ 



r^h.^- 



•lM^ 



AUDIO-COMPUTERS 

a? BOURNEMOUTH PARK ROAD. 
SOUTHEND ON SEA - ESSEX 5S5 2<H 



WHO OIM EARTH 
COULD HAVE CONCEIVED 
QUICKSILVA SOFTWARE? 



E-QATE 

THE UNBEUEVABI.E ePACE/TlME 
ADVENTURE FflOM OS I 

High speed graphics combined with etedtrify- 
fng space advenfcjjPB meke TIME-GATE the 
ame of aU games. 

lit the ruling pl«ns by tr^avelHrig bsqk through 
time end blasting out their home pienst Fight ^ 
3D apscB battfes on your lOurney seeking the 
time gates that lead to yeer zerp and the 
salvation of the human rBO^ 
Feature as 4D — High spoed grepNcs — 
versatile scanning -- status end bettte carn- 
pueers — (and & take-off frpm many planets 
— time-travel . — S skill tevels — soore & 
rating plus free t^reinme program 



^e^ TORNADO , . . 

ONLV AVAiLasLe FROM QSI 

>fyur ship IS a Tornado. A craft spec i ally de- 
signed for use bv^r the Reo Pleriet eble to 
manoeuvre Fast &nd offectivaly in the tbirf 
atmosphere Now the end of Colony Wfeirs i@ in 
Sight, a final pocket of seething hete has 
been located and is about to be eradicated, 
the last clan will shortly fail . . \f the mission 
IS suceegsful. . 

RsBturee: FufI Cotour High Res Graphics — 
Sound — Scoring — Ships Attacking ~ 3 
Typ6a of Ground Base ~ 3 Player Opt ton — 
incnsBSing Speed — High Scone — Pro- 
gress we Difficulty — Random Landscapes — 
xptasir-*-* -^— - 



d-DOPS 

,AXtAN 



IMGHEES' 






-3*n. 






^'iLi est ; 

If vd^ mro^mr 
¥b^ll lie mtj^et 

£*!« D»fTi9t)lf! in, 






OLOQPSI 







CH6S8 PLAYEH 

r^y K^ Vl^— ' ^' I*- . 



CFIOAKA CRAWLA 

Bmm Clirit 

of hedgeho^B LdoI< out. i^ 
fur the CrOcodtlQi: U-Lsy 
Are sqi-^eliy Proe; /L 



SPEAKEASY 

METEOR STORM 




SPACE IISITRUDBI 



FnrnH^-ZXR1 ^ 1 RK R^it 

as SCRAMBLE Q5 INVADERS 

QSASTpROIDS QGDEFENDA 




TOnNADD 
MAQIC WINOCMf 
TIME^'OAT^ 
Ml^eO-OUT 
OHEBS PLATED 

iSiETEDR STOn«M 
^PACE iNVADHna 



NEW 1^ VIC sn 

M€Wr ATAPII ^JOa^OOO * 

SPECTRUIVl *ISK 

fyEVWi SI^ECTHUW J*aK 

SPECTRUM 4[eK 

yiPECTRUM 1@K 

BPECTPIUM IQK 
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